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LITTLE, BROWN, & CO.,) 


110 Washington Street, Boston, 
Have recently published 


’ 
SMITH’S DICTIONARY OF THE BIBLE. | 
——— 
A DICTIONARY OF THE BIBLE, comprising 
its ANTIQUITIES, BrogRAPHy, GEOGRAPHY, and 

Naturat History. Edited by Wit.raM SMITH, 

LL.D. To be completed in two vols. Uniform with 

the Dictionaries of Biography and Mythology, 

Antiquities, and Geography. Vol. I. Thick 8vo. 

ao ag ed with numerous maps and wood-cuts. 

Price, $5.00. 

The scope and object of the work may be briefly defined. 
It is a Dictionary of the Bible, and not of Theology. It is in- 
tended to elucidate the antiquities, biography, geography, and 
natural history of the Old Testament, New Testament, and 
Apocrypha; but not to explain systems of theology, or dis- 
cuss points of controversial divinity. It has been 
the aim of the Editor and Contributors to present the infor- 
mation in such a form as to meet the wants, not only of the- 
ological students, but also of that large class of persons who, 
without pursuing theology as a profession, are anxious to 
study the Bible with the aid of the latest investigations of the 
best scholars. The Editor believes that the work will 
be found, upon examination, to be far more complete in the 
subjects which it professes to treat than any of its predeces- 
sors. No other Dictionary has yet attempted to give a com- 

lete list of the proper names occurring in the Old and New 
lrestaments, to say nothing of those in the Apocrypha. The 
present work is intended to contain every name, and, in the 
case of minor names, references to every passage in the Bible | 
in which eavh occurs. 


~ 


| and Emerson. 


THE MATHEMATICAL MONTHLY. 


The excellent notices which the Monthly continues to receive 
| from both sides of the Atlantic must be a source of great encourage- 
| ment to all its friends. The Lady’s and Gentleman’s Diary for 
1861, edited by the eminent mathematician, PRoF. W. 8. B. WOOL- 
HOUSE, contains the following : — 


‘This American periodical, which has now completed its sec- 


| ond volume, continues to be most ably. conducted, and is well sup- 


plied by talented cor Pp mathematical 
questions and solutions, it comprises original papers of considerable 
variety and sterling interest, and its publication must contribute 
largely to the diffusion and advancement of mathematical science.”’ 





A recent number of the Boston Daily Transcript gives the follow- 
ing item :— 

“ AMERICAN LITERATURE ABROAD. — Fourteen columns of 
the last Atheneum are devoted to two American authors, — Motley 
That paper, which rarely commends anything from 
this side of the Atlantic, gives ‘ The Mathematical Monthly’ the 
following first-rate notice. That magazine is published at Cam- 
bridge, and edited by Mr. J. D. Runkle : — 

‘** This is a collection of simple things for comparative elemen- 
tary students. Our English mathematical journals are very lofty, 
and the beginner has no partin them. This American journal is 
full of pleasing elementary matter, and contains some things worthy 
the attention of the finished mathematician. We should like to see 
the same sort of thing in England ; but where are we to find the 
editor? He must be of high knowledge and elementary turn com- 
bined, with firmness enough to keep his journal down to the intel- 
ligible point by refusal of contributions of too lofty a character, and 
skill enough to keep it up to the interesting point by selecting from 
the loads of lower learning with which he would be inundated.’ ”’ 


Those wishing India-proof impressions of SiR JOHN HER- 
SCHEL’S or PROF. PEIRCE’s Portrait, will please address the 
Publishers. 


Those in arrears are earnestly requested to remit their subscrip- 
tions, if possible, before the issue of the next number. 


SEVER & FRANCIS, Pustisuers, 
Cambridge, Mass. 





Cont 


APRIL, 


PAGE | 
193 


Prize PROBLEMS FOR STUDENTS . | 


AWARD OF THE PRIZES FOR Sakioctiney OF PRoB- 
LEMS IN No. III., Vou. Ill. > _ 

SoLuTion OF NUMERICAL EQUATIONS OF THE THIRD 
DEGREE 


. ° : 194 


. ° 198 


ents. 


1861 


MoTiIon ON AN INCLINED PLANE 
Tur THEORY OF THE GYROSCOPE . 
A CoMPLETE CATALOGUE OF THE WRITINGS OF Sir 
Joun HERSCHEL 
EDITORIAL ITEMS 


¢ 





Cerms to Subscribers and Advertisers. 


No. of Copies 


to one Address. Volume. Terms. 


$ 3.00 
5.00 
6.00 

11.00 

20.00 

30.00 


III. | 
III. 
I., IL, II. | 
III. | 
III. | 


Parties in New York wishing to advertise 
A. S. BARNES AND Burr by the 15th of each 
dressed to 


month. All 


Premium to 
Clubs, 


III. 
IL, III. 
| THs 


Suhtceniet 

Insertions. 

$ 12.00 
7.00 
4.00 
2.00 


‘Aévetinmns 


Pages. First Insertion. 


$ 15.00 
9.00 
5.00 
8.00 


_ Se RRR 





in the Mathematical Monthly will please send their favors to Messrs. 


club subscriptions and business communications must be ad- 


SEVER AND FRANCIS, Publishers, 


University Press, Cambridge : 


Cc ambridge, M ASS. 


Meatiotyped and Printed by Welch, Bigelow, & Co. 





























Greenleaf’s Course of Mathematics, 


FOR ALL GRADES OF SCHOLARS, 


IN SIX BOOKS. 


FOR COMMON SCHOOLS. 


1. New Primary Arithmetic. 
2. Intellectual Arithmetic. 
8. Common School Arithmetic. 


HIGH SCHOOLS AND ACADEMIES. 


4. National Arithmetic. 
5. Treatise on Algebra. 
6. Elements of Geometry. 


The Author and Publishers of this series have spared no labor and expense 
to adapt the books to meet the demands of the present day, — with its im- 
proved methods of instruction 


The series, in its revised and improved form, surpasses all others, — 


1. In the lucid, progressive, and strictly philosophical and scientific ARRANGE- 
MENT of the several parts and subjects. 


2. In the clearness and conciseness of the DEFINITIONS and RULES, and in the 
completeness of the ILLUSTRATIONS. 


3. In the variety and practical character of the PROBLEMS ; which, from their 
nature, tend to interest the pupil, exercise his ingenuity, and secure useful men- 
tal discipline. 

4. In being a CONSECUTIVE SERIES, graded to the wants of Primary, INTER- 
MEDIATE, GRAMMAR. and Higa ScHoois, ACADEMIES, NORMAL ScHOOLs, and 
COMMERCIAL COLLEGES 


Greenleaf ’s Arithmetics are now widely used throughout the United States, 
by the best Educators, and the sale of them is greater than that of any other 
| series published ; — an indication that the books possess enduring merits 

The attention of Teachers of the Higher Schools is invited to the ELements 
or Geometry, recently published It has received the commendation of many 
eminent Teachers, a few of which are subjoined. 


Pror. J. G. Hort, Chancellor of Washington University, St. Louis, writes: 
“ After a somewhat careful examination of Greenleaf’s Geometry, I have de- 
cided to subject it to the testof the Recitation-Room. Of course I should not 
do this if I were not pretty well satisfied of its excellence as a text-book. It 
strikes me that there is some improvement upon Legendre in the elementary 
portions of the work ; but the chief points of attraction to me are the copious 
and well-considered Problems in the Eleventh, Twelfth, and Thirteenth 
Books.” 


From A.M Gay, A.M.. Principal of the High School, Charlestown, Mass 
‘‘ From‘in examination. and a practical test in some of my classes, of the 





advanced sheets of Greenleaf’s Geometry. I have no hesitation in pronounc- 
ing it superior to any class-book of the kind with which I am acquainted. 
The basis of the work is Legendre’s Elementary Geometry, which has been | 
long and favorably known to teachers. Much valuable matter, however, has | 
been added by the present editor, so that it cannot be regarded as a traunsla- 
tion, or a mere compilation. The language in which the propositions are 
stated is remarkably clear and concise. The development of principles is 
sufficiently extended, and in all respects it seems a book well adapted to the 
purposes of instruction in Academies, High Schools, and other iustitutions of 
learning. 
| From D. B. Hagar, A. M., President of the American Inst. of Instruction, etc. 
“Having carefully read Greenleaf ’s Geometry the work appears to me to be 
one of great merit. Of course no person can expect to find much that is 
essentially new in a geometrical treatise published at this day But Mr. 
Greenleaf’s, while it is based like nearly all American Geometries, upon Le- 
gendre’s original work, contains valuable propositions not usually found in 
similar publications, and also presents uncommonly clear demonstrations of 
many of the standard propositions. The definitions contained in this work 
are generally concise. clear, and exact. The exercises in Mensuration, and in 
the Application of Algebra to Geometry, will be found unusually interesting 
and useful. In a word, I have no doubt that Mr. Greenleaf’s Geometry will 
be found to compare favorably with the best Geometries yet published.” 


*,* All interested are respectfully invited to correspond 
freely with us, and to examine the revised, permanent, 
stereotyped editions. Our Descriptive CATALOGUE fur- 
nished, on application, by mail. 


ROBERT S. DAVIS & CO., 
Publishers, Boston. 


VALUABLE SCIENTIFIC WORKS | 
PUBLISHED BY | 


LITTLE, BROWN, & CO., 
110 Washington St., Boston. 


PEIRCE’S ANALYTICAL MECHANICS, 


In One Vol. 4to. Price $7.50. 


PHYSICAL AND CE .ESTIAL MECHANICS: Developed in 
Four Systems of Analytical Mechanics, Celestial Mechanics, Po- 
tential Physics, and Analytical Morphology. By Brnsamin 
Petrce. Part I. Analvtical Mechanics. 


*] have re-examined the memoirs of the great geometers, and have striven | 
to consolidate their latest researches and their most exalted forms of thought 
into a consistent and uniform treatise. If I have, hereby, succeeded in | 
opening to the students of my country a readier access to these choice jewels | 
of intellect ; if their brilliancy is not impaired in this attempt to reset them ; 
if, in their own constellation, they illustrate each other, and concentrate a 
stronger light upon the names of their discoverers ; and, still more, if any 
gem which I may have presumed to add, is not wholly lustreless in the col- 
lection, [ shall feel that my work has not been in vain.” — Extract from the 
Preface. 


GAUSS’S THEORIA MOTUS. 


In One Vol. 4to. Price $5. 

THEORY OF THE MOTIONS OF THE HEAVENLY BODIES | 
MOVING ABOUT THE SUN IN CONIC SECTIONS. A} 
translation of Gauss s Theoria Motus, with an Appendix. By 

Cuar.es Henry Davis. ; 


COOKE’S CHEMICAL PHYSICS. 
In One Vol. 8vo. Price $3. 


ELEMENTS OF CHEMICAL PHYSICS. By Jostan P. Cooke, 
Jr., Erving Professor of Chemistry and Mineralogy, in Harvard 
College. Tilustrated by 400 Woodcuts. With a copious Index. 


The Mathematical Monthly. 


In commencing our third volume, we beg to assure the friends of this | 
Journal, that all legitimate efforts will be made to sustain it, together with 
the Prizes, which have proved such an excellent feature of its plan. It will | 
be seen (see 2d page of cover) that the amount of the Prizes has been in- 
creased. But all efforts on our part must prove unavailing if the subscription 
list, with other sources of income, will not cover the expenses which we are 
incurring to make the Monthly really valuable and attractive to all interested 
in it. To show our friends at home what is thought of the Monthly abroad, 
we venture to make short extracts from letters lately received 

“The work appears to me so excellent, that I have at once ordered the 
series for the Library of the Observatory 
“G. B. Airy, Ast. Royal.” 

* Royal Obs., Greenwich, July 5 1860. 

“T have looked through it with great interest, and especially because it 
shows to what an extent interest in mathematical subjects is felt through the 
United States. I do not believe that it would be possible in England to get 
up a Mathematical periodical brought out in so handsome a form and sup- 
ported by so large a number of subscribers. 

*“ Trinity College, Dublin, July 12, 1860. 


Georae Satmon.”’ 


“ Dear Str, —I thank you sincerely for the copy you so kindly sent me of 
the first volume of the Mathematical Monthly We have not, that I am 
aware of, any work of a similar character in England. I feel confident it will 
serve a valuable purpose in stimulating and giving a healthy tone to the study 
of Mathematics in the higher class of schools, and judging from this volume, 
it will be a work of as great interest and give as much matter for thought to 
the tutor as to the student Original investigations on the mere elementary 
branches of science are perhaps not often to be expected : those portions have 
now been so long and so frequently considered, and by so many different 
minds, that something new —a really original idea — appears only at very 
distant intervals. Still many interesting questions may, and, as your first 
volume shows, do arise even in the earliest branches of Mathematical science ; 
whether discussions on the principles and on the best methods of placing 
them before the pupil, or examples and problems which in their solutions 
show a large amount of ingenuity and mathematical skill. The Mathemati- 
cal Monthly claims a special interest from the very fact of its character ren- 
dering it useful to the many without detracting from its scientific merit. 

“ ] remain, your obedient servant. 
** St. John’s College, Cambridge, July 26, 1860. Huon Goprray.” 





We feel confident that a little effort on the part of our friends would double 
out subscription list. See terms to clubs and new subscribers taking Vols. I.. | 
II., 117. We could then engrave some of the fine portraits of LAGRANGE, | 
Monce. Caucny, Brot, &c., lately received ; and, indeed, incur any expense to | 
increase the value of the Monthly to all Will our friends make up their | 
clubs at once, and notify us, so that we can decide upon the size of our | 
edition ? | 
- 

















GROVER & BAKER'S 
Celebrated 


SEWING MACHINES, 


FOR 


Family Gse and Manufacturing Purposes. 


III IIL gg gL vVYmIL-~_ ao 


OVER AND 


40,000 


IN DAILY USE 


IN THE 


Alnited States 


Gervitories, 


GIVING 
UNIVERSAL 


SATISFACTION. 








PRAPRAAPRARAREARARRARNDAAADADrnnanarnnraneananannnnnne 


Tuese Macuines sew from two spools ; the thread requires no re-winding; and they make fp STRONGER, | 
HANDSOMER, AND MORE ELASTIC SEAM than any other Machine. They perform their work | 
with a rapidity never before equalled, are almost noiseless in their operation, and | 


are FAVORITES in every family where they have been introduced. 


The “Scientific American,” November 5th, 1859, | ts considered the most useful article in the house, next to 
| the cradle, and no less indispensable than that.” 





says : — , ‘ . 

“The machines manufactured by the Grover & Baker| “ Zion’s Herald,” Nov. 16th, 1859, says : — 
Sewing Machine Company are too well known by the | “We would recommend to families and to those about 
public at large to need any recommendations at our | to organize a homestead, to be sure and have a Family 
hands, and we will simply add, that we have had one | Bible, and also one of Grover & Baker’s SEWING | 


of them in use in our family for some time past, and it; MACHINES.” 





LLLP LOL 


GROVER & BAKER SEWING MACHINE CoO., 


18 Summer Street, Boston. | 58 West Fourth Street, Cincinnati. 
495 Broadway, New York. | 115 Lake Street, Chicago. 


730 Chestnut Street, Philadelphia. 124 North Fourth Street, St. Louis. 
181 Baltimore Street, Baltimore. | 91 Montgomery Street, San Francisco. 
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PRIZE PROBLEMS FOR STUDENTS. 


I. Ler ACB, ADB be two right-angled triangles having a com- 
mon hypothenuse, AB; join CD, and on CD produced both ways 
draw perpendiculars A £, BF. Show that 

CE4+ CF?*= DE? + DF’ 


II. A clock gains 3} minutes in 15 seconds under the 24 hours. 
At noon it is two minutes slow; when will it indicate correct time ? 


Ili. Two railroads intersect at an angle @; and on these roads, 


distant from the junction a and } miles respectively, are two trains 


running towards the junction at the rates of m and » miles re- 
spectively. When and where will these trains be at a minimum 
distance from each other? — Communicated by Prof. Wray Bearrig, 
Wesleyan University, Mt. Pleasant, Iowa. 

IV. The former of the two similar triangles A’ B’C’ and A BC is 
circumscribed about the triangle D /F, and the latter is inscribed 
in DEF. Show that D £F is a mean proportional between A’ BD’ C’ 
and A BC only when the homologous sides of the latter are parallel ; 
also determine when A BC is a minimum, A’ BC’ and DE F being 
given. — Communicated by Asner B. Evans, Madison University, 
Hamilton, N. Y. 

V. If r be the radius of the sphere inscribed in a tetrahedron 


formed by three rectangular co-ordinate planes and the plane 
VOL. II. 25 
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“+%+4 = —1, and d be the distance of this plane from the 
ae 1 1 1 1 1 
origin, prove that ~=-+;7+-—-=+ 7: 


Solutions of these problems must be received by June Ist, 1861. 





AWARD OF THE PRIZES FOR SOLUTIONS OF PROBLEMS 
IN No. III., Vol. ITI. 

Tue first prize is awarded to Grorce B. Hicks, Cleveland, Ohio. 

The second prize is awarded to Asner B. Evans, Madison Univer- 
sity, Hamilton, N. Y. 

The third prize is awarded to Davip Trowsrineg, Perry City, N. Y. 

The fourth prize is awarded to W. W. Lemmon, M’Kendree College, 
Lebanon, Illinois. 

Prize SOLUTION OF PRosceo I. 
By W. W. Lemmox, M’Kendree College, Lebanon, Il. 


From A C, the diagonal of a square, A B CD, cut off A EZ equal to one fourth of AC, 
and join BE, DE. Show that the figure BAD £ equals twice the square on A £. 


The triangles AD £ and AB E are equal, because they have the 
same base, AF, and the equal altitudes; and each is equal to one 


fourth of ADC or ABC. Therefore 4BADE= AB’; and since 
A C? = 2A B’, we have 


BADE=1 AB =1AC?=1(4AL¥ = 2AE* 


7-3 
Mr. Wi14m Timpson says: Since the semi-diagonal AF is bisected 
in EL, EG parallel to FB bisects AB in G. The triangle 


AEG=}4AR°=GEB; 
hence AEB= AE’; ..BADE=2AE*. Or, complete the square 


FEGH. Draw BE, cutting GH in L, and produce it to meet DA 
in M. The triangles EG L, B HL being equal, the triangle 


BFE=BEA=EF*= AE’ 


as before. 
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Corollary. — The triangles A ME, BCE being similar, 


(EC=38AL):AE= EB: EM=(BC=AD):AM; 
or S:1= EB: EM=—AD: AM; .«.AM=—1AD; 


= 3 4 


and 4:1=(EB+EM=BM):EM; «.EM=1BM. 


Prize SoLutTion oF Prostem II. 
By E. S. Stearns, Chester, Morris Co., N. J. 


Two toothed wheels work against each other. Show that, if the number of teeth in 
one be prime to that in the other, before two teeth, which have once been in contact, 
come in contact again, every tooth of the one wheel will have been in contact with every 
tooth of the other. 


Let a > b, prime to each other, be the number of teeth in the 
wheels A and B; then, before any two teeth which are together 


can come together again, each wheel must make a whole number 
of revolutions; A makes }, and B makes a revolutions. Again, when 
B makes one revolution, every tooth of B has been in contact with 
one tooth of A, and in making a revolutions every tooth of B has 
been in contact with a, or every tooth of A. 


Prize SoLvutTion oF Prosiem III. 
By GrorGeE B. Hicks, Cleveland, Ohio. 
Eliminate g from the equations 


x cos (p+ a) + ysin (p+ «) = asin2 q, 
y cos (p+ «) — xsin (py + a) = 24 cos 2 g, 


showing that 
(x sin a — y cos a)§ +- (ysin a +- x cos a)t = (2 a)}. 


Develop the left-hand members of these equations, and divide 
the first by the second; we get 


xeosa + ysina-+tang(ycosa—zsina)  tan2@ tang 
y cosa—xsinu—tang(xcosau+ysina) 2 ~~ 1—tan’@’ 





2x COS a sin @ 
“. tan® » = +y — a, 
y cosa — x sina n 
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al oo mk eit nt 
a (mi + ni)t? —— (mi + ni)t * 


But the first equation may be written 


m 


= 9g = (a? 3)! 
pot ae tee + vy. 





Hence, observing that n' and (—zx) are identical, we obtain 
m + ni =(a# sina —y cosa) + (ysina + xcosa)' = (2a). 


This elegant solution is the only complete one received, owing 


doubtless to the misprint of a sign in the problem. 


PriIzE SOLUTION OF PROBLEM IV. 
By Asner B. Evans, Madison University, Hamilton, x. TY. 


Show that }m? V3 is the area of the greatest triangle which can be formed with the 
lines a, b, c, subject to the condition a* + & 4+- ec? = 3 mi’. 


If A denotes the area of the triangle, then 
u= 164 = 2P4 2702+ 2PeP—aé—K-—Ee 
must be a maximum subject to the given condition. Therefore 
(1) tdu=(aP +a? —@)dat (be + bc — b*)db 
+(c?+cP—)de=0, 
(2) edatPdb+eédce= 0. 


Multiply (2) by 4,an indeterminate multiplier, add the product to 
(1), and equate the coefficients of the arbitrary differentials da, dd, 
dc, to zero, which gives 


a(P+2—a¢+ia)=— 0, b(?+e7—F+1b)=0, 
cj + hPh—e’+dc)= 0. 


In these three equations, put d= na, e= ra, and they become 
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(7 -+7?— l)a+i= 0, (i+r—r)a+ian=0, 
(1+ 2—r)a+tar=0. 


By adding the first and second, first and third, and second and 


third of these equations, we get 
2°a+taA(i+n)=0, 2Wa+A(1+r)=0, 2a+A(r+n)= 0; 


2 2ra 2x72 a Qa 


~ i+-a” £#f4¢” e442? 
Paw PF —PSatl—ra; .. f(a t1P?+7}(a—l)=0; 
*na—l1=9, and (a+1P+r= 0. 


Since the sum of the squares of two real quantities cannot be 
q | 
zero, the only real value of ” is unity, which gives r= 1. There- 


fore a= 6 =e, and from the given condition 


sbi=ece mn: .. Asmiatdt 
a=b=c=m; .«.A= 4m’ yi. 


Mr. Trowsripce shows that A = 4m’ ¥3 is also the maximum 
triangle when a” + 0" + c* = 3m". 


Prize SOLUTION OF PROBLEM V. 


The equation of a family of ellipses is a2? + by? —=1, when a—6b=—ce, a constant. 
Show that the curve, which cuts all the individuals at an angle whose tangent is 
y : cy" 

Y is x—Cez. 
x 





Let 6, 6,, 6, be the angles made by the tangents to the ellipse, 
and trajectory with each other and with the axis of xz. By trigo- 
nometry, we have 


tan 6, — tan 6, 


1 +- tan 6, tan 6,’ 





(1) tan 6 = 


since tan 0 = tan (0, — @,). 


d , a ed 
But tan 6, = ae mane ~- form the equation to the family of 
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ellipses, and tan 6, = - as referred to the trajectory; and since 


tan 6 = ‘, (1) becomes, by substitution and reduction, 


(az? + by’)dx — (a—b)xydy=0; 


dx ° , cy’ 
ry dy = 0, or, by integration, log  — =e = log @, or, 
cy2 
passing to exponentials, = Ce. 


This solution was substantially given by all the competitors. 





SOLUTION OF NUMERICAL EQUATIONS OF THE THIRD 
DEGREE. . 
By Pror. J. C. Porter, Liberal Institute, Clinton, N. Y. 


Tue following method of obtaining the approximate roots of cubic 
equations is analogous to Horner’s, in being based upon the principle 
of successive transformations. But in obtaining the derived polyno- 
mials the common method of synthetical division is departed from, 
the trial divisors, corrections, and complete divisors being expressed 
by formulas, which give to the operation a modified form. This 
modification is supposed to possess the following advantages : — 

1. The operation is somewhat abbreviated, even in the absence of 
decimal contraction. 

2. The application of decimal contraction is more perfect, es- 
pecially in equations having extended decimal coefficients. 

3. In the several columns, the terms which correspond to any 
figure of the root are all situated between the same two horizontal 
lines, — an arrangement which facilitates a review of the work and 
the correction of mistakes. 


Let us assume, for the general form, 


(1) Posy t+py=7; 
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and put y =m --r, in which m represents the initial figure or figures 
of the root, and 7 the remaining part. Substituting this value of 
in equation (1), and factoring with reference to r, we have, 


(2) (nm? + sn?+pm)+(3m’+2sm+p)r+ Bu+s+r)P=¢. 


Let 5 =m’ + sm? + pm, 
= 3m’?+2sm- p, 
= 38m+s4+r; 


then equation (2) becomes 


it+0r4+er=—yq; 


or, 
(3) 6+ (0 4+ 0 r)r=¢. 


From this equation we perceive that, if d be subtracted from the 
absolute term, g, the remainder may be divided by 9, as a trial divi- 
sor, to obtain 7, the next figure of the root; the divisor may then be 
completed by the addition of &”r. It is evident, also, that the new 
trial divisor for obtaining 7,, the next figure of the root, will be what 


d will become when m- r is substituted for m. This we find to be 


(3 m?+-2sm-+p) + 2(8m+s+r)r4+ r=) +4 28’r4r 
= i + Wr 4+ (8"r+ Pr’). 


To correct this trial divisor we must use, instead of 3’, what 8” be- 


comes when m-t-r is substituted for m, and 7, for 7; this we find to be 


3m+3r+s+r7,=—>3m+r+s4+ (2r+7,) = d’+ Qr+n). 
To recapitulate, we have, 


8 = first subtrahend. 


a” = trial divisor. 
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5” = first factor of correction. 
ar 

o+’r 
4+0%r4+0r4+r 
4+ 2rtnry 


(0° +2r+7,)r, = new correction. 


correction. 


complete divisor. 


new trial divisor. 


first factor of new correction. 


It will be seen by inspecting these formulas, — 

Ist. That the new trial divisor is formed by adding to the last 
complete divisor the last correction and the square of the last 
figure of the root. 

2d. The first factor of the new correction is formed by adding to 
the first factor of the former correction twice the former figure of 
the root plus the new figure. In all cases alyebraical addition is 


understood. 


Let it be required to find one value of y in the equation 
y—4y + by =— 12. 


We find, by trial, the initial figure, 3 =m; whence we obtain 6 = 6, 
and g— d= 6.000, the first dividend. We next obtain the trial 
divisor, 5’ = 8.00, and the second figure of the root, .5=r. We 
then find 6” = 5.5, 8’r—= 2.75, whence we obtain the complete 
divisor 10.75, the subtrahend 5.375, and a new dividend, .625000. 
Next, adding 2.75, the last correction .25, the square of the last 
figure of the root, and 10.75, the last complete divisor, we have 
13.7500, the new trial divisor. Having next obtained 4, the third 
figure of the root, we annex it to twice the former figure, making 
1.04, which we add to the 5.5, and thus obtain 6.54, the first factor 


of the new correction; and so on, as in the following oper- 
ation : — 
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3.544 +- , root. 


12 
3” ar | 3 6 
55 2.75) 8.00 6.000 
1.04 25 | 10.75 5.375 
6.54 .2616/13.7500 625000 
84 16) 14.0116 560464 


6.624 .026496 | 14.274800 64536000 
14.301296 57205184 
7330816 





In practice, it will be found that the location of the corresponding 
terms in columns 6”r and 0, admits of the requisite facility in 
addition. 

To continue the operation by decimal contraction, we observe that 
in any application of decimal contraction every multiplicand should 
have at least one redundant figure; that is, one place more than is 
necessary to obtain the required number of places in the product. 
This figure may be multiplied mentally, the tens of the product 
being carried to the product of the next figure, according to the 
common rule for contracted decimal multiplication. The suggestions 
which follow will enable us to secure this condition. 

Ist. For each new figure in the root, the terms in the operation 
extend to the right 1 place in the column marked 8”, 2 places in the 
column marked 4’, and 3 places in the column of dividends. Hence, 

2d. If at any point we omit to extend the dividend to a new 
period, we must shorten the corresponding term in column @ 1 place, 
and the corresponding term in column 8” 2 places. 

3d. If, however, for the first contraction in columns & and 8”, we 
simply omit the eztended parts, and afterward contract according to 
the precept just given, each contracted multiplicand will have one 
redundant figure. 
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It will be observed, that, after the contraction commences, the 


square of the last figure in the root is not used in forming the new 


trial divisors, for it is of an order inferior to the lowest in the divisor 
to be found. 

In accordance with these suggestions, the entire operation will 
appear as follows, decimal points being omitted. 


3.544 5115283 +, root. 
12 
— _ - 6 ———ee 
800 6000 
5375 
eT 37500 625000 
6 teats 560464 
26496 | 14274800 64536000 
16 | 14301296 57205184 
3316 | 14327808 7330816 
| 14331124 7165562 
7 | 1433444 165254 
1433451 143345 
143346 21909 
14335 
7574 
7168 
406 
287 
119 





5 


4 





Let it now be required to find one root of the equation, 
yt. 347856: 34 ef — 1.0; 3562855 y= — 65. 85732648. 


In examples like this it will be convenient to write the terms in col- 
umn 8” 7 with units of like order in the same column. 
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Having found m = —4, and computed 6 = —54.29178436, and 
i’ = 44.18152073, the operation will appear as follows :— 


|-4.245574430-L, root. 
—65.85732648 
a” 8” a —54.29178436 
—11.85214366 +2.37042873 +-44.18152073 —11.56554212 
Ad 4 4655194946 — 9.31038989 
12.292144 2.25515223 
85 197656256 
27858967 
.24984618 








4916858 
16 

l 061886 

5 25 


48,922: 3782 
49. 4140640 


49. 907: 350 
49969236 








Py “3 ee 


00620 





~s003116 


0.03735 


2874549 
2501868 


372481 
3% 50: 311 


22170 
20018 
2152 
2002 
150 
150 

0 


50.0436 
50.0444 


50.045 


0008 














The root thus obtained will always be correct to as many places 
as are found in any term in the column of dividends. 


GrometricaL Mernop. 


The formulas for these operations may be deduced geometrically, 
by a process very similar to that required for the corresponding rule 
for cube root. For this purpose, let the following problem be 
proposed : — 

Required the dimensions of a rectangular paralleloppedon whose breadth 
and length exceed its height by d and d' respectively, and whose solidity ts g. 
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Let y = the height; then y + d= the breadth, and y + d’ = the 
length. Multiplying together the three dimensions, we have 


(1) Y+(d+¢)¥+ddy=4. 
Put s = d-+d, and p= dd; then 


(2) Y +s +PY=% 
the general form employed in the foregoing pages. 

We will suppose the required root of this equation to be irrational, 
and let m= the initial figure. Since the entire root is to be the 
height of a right prism whose several dimensions are as given in the 
problem, we will form a right prism (Fig. 1), having AB = m, the 
height; AC =m - d, the breadth ; and A D=m-d,, the length. 
The solidity of the prism is 


m(m—+-d)(m—+d’) =n? +(d+d)n? + dd m= n? + sn?+pm= os. 


Subtracting the solid contents of the prism from that of the required 
prism, we have, for a remainder, g—9d. If we now enlarge our 
prism (Fig. 1) by the addition of this re- 
mainder, its solidity will be that of the 
required prism. To preserve the given 
relations, the addition must be made upon 
three adjacent sides or faces, in the form of 
a covering of uniform thickness. The addi- 
tion will therefore be composed of three 
flat prisms to cover the three faces (Fig. 2), 
and three oblong prisms and one cube to 
fill the vacancies at the edges and corner (Fig. 3). Now the thick- 
ness of this enlargement will be additional height of the prism, 
and consequently the remaining part of the root. Hence, to obtain 


a second figure of the root, we may divide the remainder, ¢ — 4, by 


the sum of the areas of the three flat prisms (Fig. 2), as a tral div- 
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sor. These areas are the same as the three faces of Fig. 1, and are 


as follows :— 
ABEC=m(m+d) m* +- dm. 
ABFD=m(m+7) m? +- d’m, 
BFGE=(m+d)(m+d@) =n’?+(d+d)m+dd. 
Adding these areas, we find the sum to be 
3m? + 2sm+p=—9%. 
Represent by r the figure obtained by this trial divisor, which will 
express the common width of the four remaining prisms (Fig. 3). 


Fig. 2. Fig. 3. 











~ 


To complete the divisor, we must add to the trial divisor the sum 
of the areas of these four remaining prisms. The aggregate length 
of these prisms is m+ (m+ d)+(m+d')+r=38m+st+r=0"; 
their area will therefore be 8” 7, which is the correction required. 
Having completed the divisor, and formed a new remainder, we 
must proceed to make a new enlargement of the prism. The trial 
divisor to obtain the thickness of this second enlargement, or the 
next figure of the root, will be the area of three new flat prisms 
to cover the three faces of the prism already formed ; and this 


surface ‘ig. 3), is composed of one face of each of the former fla 
urface (Fig. 3), posed of one fi f each of the former flat 


prisms, two faces of each of the oblong prisms, and three faces of 
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the cube at.the corner. But we have in the last complete divisor 
one face of each of the flat prisms, oblong prisms, and cube ; and in 
the last correction, one face of each of the oblong prisms and cube ; 
and in the square of the last figure of the root, a third face of the 
cube; and these are the three quantities which were added together 
to form the new trial divisor, as before explained. 

We have thus derived the algebraical formulas before used, by 
a process entirely geometrical. To adapt this explanation of the 
rule to the case of a negative root, we have only to give the prism 
the proper location relative to three rectangular co-ordinates, ac- 
cording to the principles of analytical geometry. 


MOTION ON AN INCLINED PLANE. 


(Prepared for Elementary Instruction.) 


By Thomas SHERWIN, Principal, English High School, Boston. 


WE have seen, in the Theory of the Inclined Plane, No. V. Vol. IL., 
that, when the power acts parallel to the plane, @ being the angle 
of the elevation, 4, the height, and 4 the length of the plane, R 
being 1, P: W=sn 0: 1=h: 1. 

Now /, in this case, is equal to that part of the weight which 
urges the body down the plane. If, then, the body were unre- 


strained, it would, the elevation of the plane remaining the same, 


be subject to a constant force which would produce a uniformly 


accelerated velocity ; and it is evident that this accelerating force 
bears to that of a body falling freely the same ratio that the equili- 
brating power bears to the weight. Therefore, calling g/ the accel- 


erating force down the plane, we have 9’: g = sinOd:1=h:/; 


(1) g = gma d= = 
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Since the force which urges a body down a plane is the same as 
that which causes a body to fall freely, except that it is of less 
intensity, it follows that the motion of a body down such a plane is 
subject to the same laws as that of fallmg bodies. Hence, on the 
same plane, 


(2) 

(3) ca 28 or 
(4) & 2 8 2 a, He. = 1:3: 5, &e.; 
that is, 

The times are as the final velocities ; the spaces are as the squares of the 
times, or as the squares of the final velocities ; and the spaces described in 
equal successive portions of time are as the successive odd numbers, 1, 3, 5, 
7, &e. 

Since of = gsind = =f, if we substitute these values of 9’ in- 
stead of g in the formule for falling bodies, we shall have correspond- 


ing formule for the motion of bodies on inclined planes. Hence, 


= gtsino = “2, (6) 


21s 


hg? _—— ; 
gsind- iV hg’ 


= 3g snd=} —-; t=\ 


v? lv? 2hqs 


igan — Shq’ (10) v= y2gssin0 = ir ee 


‘= 


Formule may be easily obtained for bodies projected down or 
up inclined planes. By reference to Articles IV. and V. of Falling 
Bodies, the student will find no difficulty in obtaining these for- 
mule. 

II. Let w be the velocity which a body acquires in falling freely 
through the height 2, and v the velocity which the body acquires in 


moving down /, the length of a plane. Then w= 244, and, from (10), 


; 2hgl : 
since s equals 7, v= / = 29h; ...u=v. Hence, 
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A body acquires the same velocity in moviug down the length of an inclined 
plane, as it would acquire in falling freely through the height of the plane. 

Let ¢ and ¢@ be the times in which a body would descend the 
inclined planes A@ and AF as far as to the 
perpendiculars BD and CD drawn from D 
to these planes, and let the elevation of these 
planes be 6 and 6’. Then, since A B and AC 


are the spaces, we have 
EG I AB=igfsiné, and AC=jigi?sinG. 
But, in the right-angled triangles A B D and AC D, 





AB=ADcossBAD=AD sin 8, 
and AC=ADcsCAD=ADsn@; 
“. AD sind =i gf sind, * D)AD= 
and ADsin# =i gt? snG, *(DWAD=ji 
hence, from (1) and (2), 
1g? = 1 gt?, oe f= f, 
Hence, the times of descent through A B and A @ are the same. 

If upon AD as a diameter the circumference of a circle be 
described, it will pass through the vertices of the right angles B 
and C,and AB and A Care chords drawn from A. Hence: 

Tf any number of chords are drawn from either extrenity of the vertical 
diameter of a circle,a heavy body would move down these chords or fall 
Freely through the vertical diameter in the same time. 

Ill. If we call 7 and 7 the lengths of two inclined planes, / and i’ 
their heights, and ¢ and ¢ the times of descent through these lengths 
since 7 and 7 are the spaces, we have from formula (8), and from 


2l's 
the analogous formula / = 4/ 
- \ h'g 


V2 . 


, by putting 7 and 7 for s, 


, _ ly2 Vy? 
fT oe ee 


$ on ly2 ; 
~ hg’ ~ hig? dpa Vgh “ Ygh' 


and t= 
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Dividing both terms of the last ratio by ¥2, and multiplyimg by yg, 
we have 


(1) t:f= “5 : i: 
Hence, 
In two different inclined planes, the times of descent through the lengths 
of the planes are as the lengths divided by the square roots of the heighis. 
If h =X’, proportion (1) becomes 
(2) esl: . 


If in the same proportion /=/, it becomes 7: = a fin 


yh : yh , 
or, multiplying both terms of the last ratio by yA and y/’, 

(3) $:f a of : yh 

Hence, from (2) and (3), 

When in two inclined planes the hewghts are the same, the times of descent 
are as the lengths; and when the lengths are the same, the times of descent 
are inversely as the square root of the heights. 

It may be proved in a similar way that the times of descent 
down the chords CD and BD are equal, and as the diameter itself 
may be regarded as a chord, the times of descent would each be 


equal to that in which a body would fall freely through this diam- 
eter. 





THE THEORY OF THE GYROSCOPE. 


By Tueopore G. Eu.is, Civil Engineer, Boston. 


Tue interest excited in this little instrument, by its wonderful 
power of seeming to overcome the force of gravity, has induced 
the following attempt at an explanation of its principles in as con- 
cise and simple a manner as possible, with a hope that it may call 
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out the investigations of others who have made experiments or. 
researches upon this interesting subject. 

To have an apparatus in every way suited to our investigations, 
with a view to their being more readily understood, let us suppose ° 
the ordinary Gyroscope, consisting of a wheel, axle, and supporting 
ring, to be hung in another ring by pivots at right angles to the 
direction of the axis of the wheel; and this second ring to be 
supported also by pivots, at right angles to the former ones, upon 
a stand capable of turning upon a vertical axis, which, if pro- 
duced, would pass through the centre of the wheel. The lines 
joining the opposite points in the rings would also pass through 
the centre of the wheel. 

We then have the Gyroscope hung in gimbals precisely like a 
mariner’s compass, except the additional contrivance for turning 
upon a vertical axis. 

This mode of hanging the wheel admits of its motion freely in 
all possible directions around its centre, except when the horizontal 
axis of the wheel, the vertical axis, and all the points of suspen- 
sion lie in the same vertical plane. In this position, motion of the 
wheel round its centre in that plane cannot take place. In our 
present examination we will suppose this position not to occur, as 
in all others motion will be free in all directions around the centre 
of the wheel. 


For the sake of simplicity, we will also suppose the revolving 


wheel to be a circular disk, suspended on an axis of no appreciable 
weight compared with the weight of the wheel. 

Let JE KF (Fig. 1) be a circular disk, suspended as above de- 
scribed, and revolving with a given velocity in the direction of the 
arrow. Let DC and LF be horizontal, and JK vertical. At the 
end, C, of the axis, DC, let there be a force, W, acting downwards 
parallel to LX. 
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Then will each particle of matter in the 
wheel above the horizontal diameter, FF, 
have a tendency to move in the direction 
Am parallel to DC, and each particle of 
matter below “Ff will have a tendency to 
move in the opposite direction, B x. 

We see, therefore, that at any one instant 


of time, all the particles of matter above 





CF will be acted upon by a force in the al 
direction Am, but when the wheel has performed a half revolution, 
these same particles are acted upon by a force in the direction Bn, 
exactly opposing and neutralizing the former. And so with the 
half circle below £ F, it is at one instant acted upon in the direction 
Bn, and the next, when it has made half a revolution, it is acted 
upon in the direction Am. Thus each particle of which the wheel 
is composed receives in rapid succession impulses in opposite 
directions, which, owing to its inertia and the rigidity of the wheel, 
it constantly resists. 

Let us take a particle in the vertical diameter, as at A, and follow 
it round the circle. During its passage through the quadrant A @ it 
is continually acted upon by a succession of forces tending to move 
it in the direction Am, parallel to DC. After passing the horizontal 
diameter / F, from @ to B it is acted upon by a succession of forces 
exactly equal to those above the horizontal diameter, but acting in 


an opposite direction, Bx,so that any motion or momentum acquired 


in passing through A @ will be exactly counterbalanced and wholly 


destroyed in passing through @ B, so far as relates to the directions 
Am and Bun; so that if the particle was at rest at A, relative to 
those directions, it will be again at rest on arriving at B. 

The same effects as above described also evidently take place 


while the particle passes through B HA. 
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What is true for any one particle must be true for every other, 
and consequently for the whole wheel, and the forces above and 
below £ F' just balancing each other, no motion around £ F results 
from the force, W, while the disk is revolving with a uniform 
velocity. 

Having thus shown that the force, W, will not produce motion 
about the horizontal diameter, / F, which is at right angles to D C, 
the axis, D C, will remain in a horizontal plane. Motion, therefore, 
of the plane, JZ KF, can only occur about the vertical axis JA, 
as we have the point 0 fixed by construction, being the centre of 
all motion of which the wheel is capable. 

Let us now examine the effect of the forces acting on any particle 
of matter passing around the circle, with regard to the axis 1K. 

From A to @ we have seen that it is acted upon by a force tend- 
ing to move it in the direction Am; and from G to B by a force 
tending to move it in the direction Bn; and that these forces are 
equal and act in opposite directions. Now if a body is acted upon 
by any force for a definite period of time, motion will be produced 
in the direction of the force, and a certain velocity will be acquired ; 
if an equal force then act on the same body in an opposite direction, 
for the same period of time, the velocity acquired is gradually re- 
tarded and the body left at rest. 


This is precisely the case with a particle of matter passing through 


AGB or through BTA. <A force tends to accelerate its motion in 
the direction Am from A to G, and from @ to B it is gradually 
retarded by a force acting in the direction Bn. So also through 
BHA a force tends to accelerate its motion in the direction Bn, 
while passing through PB JZ, and through //A it is again retarded 
and brought to rest by the force acting in the direction Am. 

As the forces producing these motions around JX are equal on 


opposite sides of JA, and their centres of moment are equally 





= 


distant, they will produce motion round J A as an axis independent- 
ly of the point, 0, being fixed by construction. 

Let us for a moment consider what would be the effect if this 
circular motion around JX could not take place. Suppose, for in- 
stance, that the axis CD were confined to a vertical plane, and to be 
in a horizontal position. In this case no horizontal circular motion 
could occur, so that all particles of matter of which the wheel is 
composed passing through £0 downwards and through 0 /' up- 
wards would be brought to relative rest with regard to a horizontal 
plane. But immediately on passing “O and OF they would be 
acted upon by the opposite forces in the directions Am and Bn; 
motion would immediately take place around / F, and the weight W 
would fall. 

We thus see that this motion around JX not only takes place, 
but is absolutely necessary to the equilibrium maintained at A 
and B. 

We will now proceed to ascertain the time of rotation around 
IK. Suppose the circular disk to be divided into an indefinite 
number of small sectors, then will the centre of gravity of each be 
distant from the centre of the disk by two thirds of the radius of 
the disk. For convenience of demonstration we will consider all the 
weight of the disk to be in the circle joining these centres of 
gravity, calling the radius of this circle “radius of gravity,” and 
limiting ourselves to such reasoning as will be consistent with the 
above supposition. 

This method of considering the weight of the wheel to be in its 
circle of gravity has also the advantage of being applicable to 
wheels of all forms. 


As the forces acting in the quadrants @ B and IA are solely 


employed in bringing to a state of rest the motion acquired by each 


particle of matter in the quadrants 4G and B H, they exercise no 
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influence upon the rotation of the wheel around JK, which rotation 
is therefore solely due to the motion acquired in the quadrants A 
and B H. 

Again, each particle of matter of which the wheel is composed is 
limited to the plane of revolution of the wheel, so that in passing 
through A @ or B H it will not admit of being uniformly accelerated, 
but will move in successive instants of time through spaces propor- 
tional to the sine of the angular distance from JA. But as in 
passing through AG or BH each quantity of motion lost by one 
particle on account of its being confined to the plane of the wheel, 
is distributed among all others lying on the same side of JK, the 
total amount of motion for any one particle is the same as though 
it were uniformly accelerated while passing through AG or BH. 

Referring again to Fig. 1, let 





r == AO= radius of gravity. 
ae = OC. 
= time employed in revolving. 
g = force of gravity = 32.2. 
x = ratio of circumference to diameter. 
W =} force, in units of weight, at C. 
W’ = weight of wheel. 


To find the accelerating force, F, acting on each particle of the 
wheel and turning it round JA, we proceed as follows : — 

We have W= number of units of weight acting at a radius of a 
tending to turn the wheel on G H. We have also the distance from 


O to the centres of moment of the semicircles 
9 
GAH and GBH = —. 


Denoting by F the force in units of weight acting on the centres of 


moment of the semicircles G A H, G B H, we have 
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2r __ naWw 
FX — = aW, y= is 
If then the weights W and W’ were equal, we should have the 


accelerating force, F, acting on the wheel and the force of gravity, g, 
proportional to the pressures /’ and W, or 


P:g=**": W, F—*2 


2r 2r 


But if the weights W and W’ are different, the force F' will vary 


° ‘ oy " , W 
inversely as the proportion of W’ to W, or directly as |; hence, 
__ mga W 
= 2r x all 


By the law of bodies moving under the influence of a continuous 
force, the space described equals } F. We have, therefore, 

_ i172 angaW eagtaW 
(1) cage xX ow wr 
Representing by 7’ the time required for one whole rotation about 
IK, we have, 


$— Op BGC aW 
T:t=2nr: ey ae 
srw 
gtaW~ 


sS 
ll 


(2) 


If n = number of revolutions of wheel per second, then 4¢, equal to 





‘ ° 1 1 . ‘ ‘ r 
the time of one revolution, = - > and ¢ = 7: Substituting in 
above formula, we have 

2nr Ww! 
gawWw 


In these formule the units of length and time are feet and seconds. 
Of weight, any unit may be taken. 

Let us now consider the case where the axis CD is not horizontal, 
but inclined at any angle to the horizon except vertical, when the 
force W would pass through the centre 0. 
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We will suppose the Gyroscope suspended as before, and revolving 
with a uniform velocity. 


Let A B, CD, and G H (Fig. 2) represent the same lines as be- 
fore, AB and CD lying in the same vertical plane, and G H being 
— horizontal. Let W be the weight hanging 
vertically from the end of the inclined 
axis CD. Draw the vertical line EF 
through the centre of the wheel, 0. Rep- 
resent the weight W by (gq, and resolve 
this force into two others lying in the ver- 
tical plane which passes through FF and 
CW; one force being at right angles to, 
and the other coinciding with the axis C.D. Completing the paral- 





lelogram we have one force = Cp, and the other = Co. 
Cp to £. 


The force Co acting through the centre of the wheel has no 


Produce 


tendency to turn it in any direction. The force Cp, acting at right 


angles to CD, and tending to turn the wheel on the horizontal line 
G H, at right angles to C.D, would, as we have before shown, cause 
the wheel to rotate on AP if it continued to act in a direction 
parallel to Cp. That is, the point G would move in the direction 
Gn. But this force is constantly changing its direction, as it always 
lies in a vertical plane passing through #/’; and as it constantly 
tends to turn the wheel in the vertical plane in which it lies, the 
line GH, being always at right angles to this plane, must remain 
horizontal, and the points G and H will move in a horizontal circle 
around 0. The angle £0 C will remain constant, and the wheel 
will rotate about the vertical line / F parallel to C W. 

Let us now suppose the point C to revolve around F F the indefi- 
nitely small distance Cz. In passing through this indefinitely small 


space we may consider two forces to have been acting at the point 





C, one of which is continually parallel to Cp, causing the wheel to 
rotate on A B, and the other operating to turn A B and G H on CD 
as an axis through the small angle A /’z. 

From @ lay off Gx parallel to D C equal to the distance the point 
G would move under the influence of the parallel foree Cp. Draw 
nm perpendicular to Gx, and make @m horizontal. Then will (x 
and xm represent the distances the point G would be moved by the 
two forces acting at the point C. Gm is the resultant, and repre- 
sents the distance actually passed through by the point @. 

In the triangles Gum and Cqp we have the sides of one respec- 
tively perpendicular to the sides of the other in direction; therefore 
they are similar, and we have 


Gn: Gm = Cp: Cq. 


We see, from equation (1) previously obtained, that the space de- 
scribed in rotating by the influence of a force acting at right angles 
to CD is proportional to the weight W. If, therefore, Gx is the 
distance revolved under the influence of the force Cp, Gm would be 
the distance revolved under the influence of the force Cg= W 
acting at right angles to CD, and is therefore the same distance 
that would be described by the point @ when CD is horizontal. 

As the proof of the above would be similar for any inclination 
below the horizontal line, we see that for all inclinations of CD we 
have the angular velocity and time of rotation about the vertical 
axis the same. 

From the foregoing we may deduce the general law of the Gyro- 
scope, which will account for all the phenomena exhibited by differ- 
ent experiments, viz. : — 


A revolving body, acted upon by a force passing through its axis 


of revolution, will rotate with a new motion round an axis passing 


through its centre of motion parallel to the direction of the force. 
VOL. Il. 28 
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The time of rotation will be directly proportional to the velocity of 
revolution, the square of the radius of gravity in the plane of revo- 
lution, and the weight of the body ; and inversely proportional to the 
force, and the distance on the axis from the centre of the body to 
the line in which the force acts. 


The case in which resistance occurs to the rotating motion comes 


under the above general law by considering the reaction from the 
resistance to be a force. 

Let us see how this law operates in the ordinary form of toy 
gyroscope, apparently supporting its own weight and rotating around 
a fixed support. 

Here we have the whole weight of the wheel and ring acting 
downwards by the force of gravity ; but as the wheel does not yield 
to its influence, on account of its being obliged to turn out of its 
revolving plane to fall; which motion we have seen is resisted by a 
revolving body, the whole weight is transferred to the point of sup- 
port, which reacts in an upward direction with an equal force to 
sustain it. Here we have a force acting on the end of the axle, 
equal to the weight of the wheel and ring, tending to turn the 
revolving wheel on its horizontal diameter. This we have seen will 
cause it to rotate on a vertical axis. But as the point of suspension 
is fixed, the rotation of the wheel on a vertical axis reacts on the 
point of support, and the wheel itself moves instead of the point at 
which the upward force acts. And as one rotation of the wheel on 
its vertical axis will cause one complete turn around the point of 
support, the time employed in making the latter will be given by 
the formula (3) previously found, viz. : — 

ad 32 nr? ” 

. gaW 
In this case W is the weight of the wheel and ring, and W’ the 
weight of the wheel alone. 
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When the Gyroscope is suspended by a cord instead of the fixed 
support, it also appears to turn about the point of suspension. The 
reason of this is, that the whole weight of the apparatus being trans- 
ferred as before to the point of suspension, that point is in stable 
equilibrium only when the cord hangs vertically, and the resistance 
to motion, to any distance out of this vertical line, is very much 


greater than the resistance of the air to the passage of the revolving 


wheel, so that the slight reaction on the point of suspension neces- 
sary to cause rotation round this point will move it but a small 
distance, and cause the cord to vary but slightly from a vertical 
position. 

Finally, let us examine into the cause of the gradual falling of the 
weight attached to the axis of the Gyroscope. 

We have already seen that when the wheel revolves uniformly 
and without friction, there is no yielding in the direction of the 
force, it being entirely expended in producing the rotation round 
the vertical axis. 

That the falling of the weight is due to friction, including under 
this term all causes of resistance, may be shown as follows. 

Let us consider the friction as operating in two ways: First, by 
causing a retardation of the velocity of the revolving wheel, and, 
secondly, by the resistance it offers to motion at the point of 
support. 

It is evident, from our foregoing reasoning, that if a particle of 
matter is longer in passing through the second quadrant on either 
side of A B than through the first, it will more than have its motion 
arrested, and will acquire a motion in an opposite direction, and will 
not be at rest on arriving at A or B; and by just so much distance 
as it has moved through will the wheel be turned on its horizontal 
diameter, thus allowing the weight to fall through a corresponding 


angle. 
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We have also seen that any force arresting the rotation about A B 


causes the weight to fall. The friction upon the point of support, 


though not actually stopping the rotation of the wheel, operates in 
the same manner. ‘The particles of matter in the first quadrant are 
prevented from acquiring the full amount of motion due to the 
force, and thus in the second quadrant the motion is more than 
counterbalanced, so that instead of being at rest at the points A and 
B, motion is acquired in the opposite direction ; and by just the dis- 
tance moved through, after coming to rest before arriving at A or B, 
will the wheel be turned on its horizontal diameter and the weight 


will fall by a corresponding amount. 
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conduct the Co-operation of the British Association in the System of Simultaneous Magnetical 
and Meteorological Observations. Report of the British Association for the Advancement of 
Science for 1844. 

Memoir of Francis Batty, Esq. From the Monthly Notices of the Royal Astronomical 
Society, Vol. VI, November, 1844. 

Report of a Committee, consisting of Sir Joun Herscuer, Mr. Waewe ct, and Mr. Batty 
(deceased), appointed by the British Association in 1840, for revising the Nomenclature of 
the Stars. Report of the British Association for the advancement of Science for 1844. 

“Ona Seed-depositing Dibble,” in a l@ger to the Editor of the Gardener’s Chronicle. G. C. 
1845, No. 12. 

Astron. Nachr., No. 584. Observations of Brexta’s double Comet on Jan. 28th, 1846. 

Notices of Astron. Soc., Vol. VII. p. 95. Letter to Captain Smyrur on the change of 
Magnitude of 3 Ursx Minoris. 

Letter to Editor on Levernier’s (ApAm’s) Planet. Atheneum, No. 988, p. 1019. 

Letter to Editor of the Guardian on do. do. Guardian, Oct. 28th, 1846. 

Letter to Editor of the Times, Oct., 1846. 

Obituary Notice of Besse. Notices of Astron. Soc., Feb. 12th, 1847. 

On the Action of Lime in Preserving liquid Manure. Gardener’s Chronicle, 1847, No. 15, p- 244. 

Results of Astronomical Observations made during the Years 1834, 5, 6,7, 8, at the Cape of 
Good Hope, being the Completion of a Telescopic Survey of the whole Surface of the visible 
Heavens, commenced in 1825. Smita & E_per, London. 

Astron. Nachr., No. 616. Extract of a Letter to Prof. Scuumacuer on the Nomenclature of 
the small Planets. 

Letter to Editor of the Times on the Planet Neptune. 

Review of Humpotpr’s Kosmos. Edinburgh Review, Jan. 1848. 

Obituary Notice of Miss Carotine Lucretia Herscner. Atheneum, No. 1066. 

Address to the Royal Astron. Soc. on delivering Testimonials of Merit to Messrs. Hansen, 
Hencket, Hinp, Bisuop, Lussock, Leverrier, ADAMS, ARGELANDER, A1rRY, EVEREST, 
and WetsseE. Notices, Feb., 1848 

Atheneum, No. 1100, p. 1176. Letter to Editor on the Planet Neptune. 

Atheneum, No. 1100. On dividing the Vanishing Lines in Perspective. 

Atheneum, No. 1099, p. 1149. Account of a Lunar Rainbow. 

On the Effects of the Moon on the Weather. (Lord Love acr’s Essay on Climate as con- 
nected with Husbandry.) 

Address delivered on presenting the Honorary Medal of the Royal Astronomical Society to 
Wiciiam Lasse vt, Esq., of Liverpool. Royal Astron. Soc., Vol. IX. No. 4. 

On the Determination of the most probable Orbit of a Binary Star. Read April 13th, 1849. 
Trans. Royal Astron. Soc. 

Outlines of Astronomy. Lonemay. London. (This has been translated into Arabic and 
Chinese.) N. B.—A 5th Edition much enlarged, published in 1858. 

Preface, Article Meteorology, Appendix to Astronomy, and Appendix to Ethnology in the 
“ Naval Officer’s Scientific Manual,” edited by Sir J. Herscuec. 

Athenxum for Sat.. Feb. 2d, 1850. Latin Epigram—“ In cupidinem flantem.” Also, Notice 
of an Error of 2 days left uncorrected in the Gregorian Reformation of the Calendar. 

Review of M. QuetEe.et’s Lettres sur la Théorie des Probabilities, and Translation. Edin- 
burgh Review, July, 1850. 
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1853. 
1854. 


1854. 


1860. 
1860. 


1860. 


1860. 


On the Algebraic Expression of the Number of Partitions of which a given Number is suscepti- 
ble. Read May 16th, 1850. Phil. ‘Trans, Part L., for 1850. 

Reclamation on Mr Kemp’s claiming my Process for Separation of Iron from other Metals. 
Phil. Magazine, No. 170. 

On the Substitution of Bromine for Iodine in Photography. Journal of the Photographic Soc., 
No. 6, p. 70, June 21st, 1853. 

Atheneum, No. 1341, p. 83 Letter to Editor on Mr. J. Stewart’s new Photographic Processes. 

Evidence on Examination before the Select Committee of the House of Commons on the Deci- 
mal Coinage. See Report of Committee, 1853, p. 45-62. 

Circular issued to Bankers by Sir J. H., Master of the Mint, proposing Inquiries respecting the 
Circulating of the Florin. Report of the Committee for Decimal Coinage, 1857, p. 125. 

Analysis of Replies of Bankers, &c., to the Queries on the Circulation of the Florin. Prelimi- 
nary Report of Committee on Decimal Coinage, 1857. 
temarks on Slaty Cleavage and the Contorsian of Rocks, in a Letter to T. Tynpa.e, Esq., 
F. R. S. 

Letter to Dr. Boots, Chairman to the Society of Arts, &c., on the proposed Examination 
System of the Society. Literarium and Educational Gazette, March 26th, 1856. 

The article ‘‘ Meteorology,” Ineyclopedia Britannica, Vol. X1V. 

Letter in the “‘ Times” signed ‘“ Helioscopus,”’ April, 1857. 

A volume entitled “‘ Essays from the Edinburgh and Quarterly Reviews with Addresses and 
other Pieces.” Loneman & Co., London, one vol. 8vo. 

Replies to Lord OvERsTONE’s Queries on the Decimal Coinage. Printed in the Report of the 
Committee for considering the Subject of the Decimal Coinage, 1857. 

Sensorial Vision: a Paper read before the Philosophical and Literary Society of Leeds, Sept. 
30th, 1858. 

Introductory Address to the Chemical Section of the British Association on taking the Chair of 
that Section in Leeds, in 1858. Sept. 23d. 

Speech in the Town Hall at Leeds, on oe of presenting the Prizes for the Oxford Com- 
petitive Examination to the Successful Candidates. Reported in the Leeds Mercury, Sept. 
1858. 

Report of the Joint Committee of the Royal Soc., and the British Association for procuring 
Continuance of the Magnetic and Meteorological Observations. 

Speech in the Leeds Commercial Exchange, on the Occasion of presenting Prizes to the Success- 
ful Candidates of the Young Men’s Christian Institute for the Society of Arts Competitive 
Examinations. 

A Letter to the Editor of the Photographic News, dated Oct. 31st, 1858. Photographic News. 

A Letter to the Editor of the Photographic News, dated Noy. 6th, 1858, on the ‘ Stereoscopic 
Angle.” 

Obituary Notice of the late Very Rev. Dr. Peacock, DEAN oF Exy. From the Proceedings 
of the Royal Soc. for Nov 30, 1858. 

Remarks on Color Blindness. From the Proceedings of the Royal Soc. for May 26th, 1859. 

Manual of Meteorology. Extracted from the Admiralty Manual of Scientific Enquiry. Third 
Edition, 1859. 

A Letter to the Chairman of the Musical Pitch Committee on Uniform Musical Pitch, dated 
June 14th, 1859. 

The article “Physical Geography,” Encyclopedia Britannica, Vol. X VII. 

A Letter to the Editor of the Photographic News, dated August 20th, on the Action of the Solar 
Spectrum upon certain Compounds of Silver. Photographic News. 

On a New Projection of the Sphere. Communicated to the Royal Geographical Society, March, 
1859. Read April, 1859. Transactions of R. G. S., 1860-61. 

A Letter to the Chairman of the Society of Arts Committee for considering and reporting on 
the Adoption of a Standard of Musical Pitch. Journal of the Society of Arts, No. 346, Vol. 
VIL., July 8th, 1859. 

A third Letter to the Editor of the Photographie News, dated July 16, 17, on the Action of the 
Solar Spectrum on lodized, Bromized, and other Papers. Photographic News, July 17th, 
1859. 

A fourth Letter, dated Aug. 20th, to the Editor of the Photographic News, on the Use of Lactate 
of Silver, and on the Spectra impressed on Todinetted, Brominetted, and other Papers, by the 
Action of the Solar Rays. Photographic News, Sept 9th, 1859, Vol. III. p. 2. 

Atheneum, No. 1696, p. 581. British Modular Standard of Length. — Letter to Editor. 

Demonstration of Dr. BrinK.ey’s Expression of the Coefficients in the Development of an 
Exponential Function Phil. Trans. Royal Soc. London, 1860. 

Atheneum, No. 1697, p. 216. A second Letter to the Editor of Athenxum on the Standard 
of Length. 

A fifth letter to Editor of Photographic News on Representation of Scenes in Action, and On 
Instantaneous Photography. 
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1860. Replies to Queries circulated by the Royal Commission for Light-House Buoys and Beacons, 
printed in the Report of the Commission. 

1860. <A Letter to the Editor of the “ Photographic News,” dated June 30th, 1860. 

1861. An Article on a Swing Cot for Sea Voyages. From the Journal of the Society of Arts, Jan. 
4th, 1861. 

1861. The article “ Telescope,” Encyclopedia Britannica, Vol XXI. 

— Notice of a remarkable Occurrence of Serpentine at the Junction of Sienite with the Dolomite 
of the Tyrol. 


This Catalogue of Titles was prepared by the author at our request. It would have been 
very difficult, if not impossible, for any other hand to have made it so complete. It is an inter- 
esting and valuable record of the incessant labor of half a century: remarkable both for the 
number of papers included and the variety of subjects treated. We had intended to give in 
this connection a short biographical sketch of the distinguished author, but want of space for- 
bids. We will, however, refer our readers to a Biographical Dictionary, now in course of publi- 
cation by Messrs. Grirrin of London, for a sketch, which is, so far as it goes, exact, and has 
received Sir JoHN HERSCHEL’s sanction. 

While expressing our sincere thanks for the preparation of this catalogue and for a large 
number of the memoirs included in it, we would also acknowledge the receipt of the following 
very valuable papers by the author’s illustrious father, Sirk Witt1AM Herscue : — 


1789. Catatogue of a Second Thousand of New Nebule and Clusters of Stars ; with a few Introduc- 
tory Remarks on the Construction of the Heavens. Phil. Trans. Read at the Royal Society, 
June 11th, 1789. 


1796. On the Method of observing the Changes that happen to the Fixed Stars ; with some Remarks 
on the Stability of the Light of our Sun. To which is added a Catalogue of Comparative 
Brightness, for ascertaining the Permanency of the Lustre of Stars. Read before the Royal 
Society, Feb. 25th, 1796. Phil. Trans. 

1796. On the Periodical Star a Herculis ; with Remarks tending to establish the Rotatory Motion of 
the Stars on their Axes. To which is added a Second Catalogue of the Comparative Bright- 
ness of the Stars. Read before the Royal Society, June 9th, 1796. Phil. Trans. 


1797. A Third Catalogue of the Comparative Brightness of the Stars ; with an Introductory Account 
of an Index to Mr. FLamsteEp’s Observations on the Fixed Stars, contained in the Second 
Volume of the Historia Ceelestis. To which are added several useful Results derived from 
that Index. Read before the Royal Society, May 18th. Phil. Trans. 

1799. A Fourth Catalogue of the Comparative Brightness of the Stars. Read before the Royal So- 
ciety, February 21st. Phil. Trans. 

1802. Catalogue of Five Hundred New Nebula, Nebulous Stars, Planetary Nebulie, and Clusters of 
Stars ; with Remarks on the Construction of the Heavens. Read before the Royal Society, 
July Ist, 1802. Phil. Trans. 

1803. Account of the Changes that have happened, during the last twenty-five years, in the Relative 
Situation of Double Stars; and an Investigation of the Cause to which they are owing. 
Read before the Royal Society, June 9th. Phil. Trans. 








Cilitorial tema, 


Str Jonn Herscnets Portrait. —It gives us sincere pleasure to be able to present to 
our readers an excellent likeness of Sir Jonn Herscner. It was engraved by the dis- 
tinguished artist, H. Wricut Situ, Esq. of Boston, from a Photograph in the possession of 
Miss Marta Mitcue t, of Nantucket, who says the likeness is as good as it can be. Miss 
Mirtcu xv has kindly allowed us the perusal of an extract of a letter from Lady Herscuet, 
in which a decided preference is given to this Photograph. 

We can assure our friends that the artist has been remarkably successful in reproducing the 
likeness; and it is with the deepest satisfaction that we present it to the numerous admirers of 
the distinguished original on this side of the Atlantic, by whom we feel assured it will be re- 


ceived with the warmest welcome. 


The following gentlemen have sent solutions of the problems in the December number : — 

H. J. McMurpny, Londonderry, N. H.; Asner B. Evans, Madison University, Hamilton, 
N. Y.; W. L. Marcy, Coventry, N. Y.; J. M. Terri, Linneus, Me.; G. B. Hicks, Cleve- 
land, Ohio; Epwrin A. Dopps, Gouverneur, N. Y.; WuitttAm Timpson, White Plains, 
N. Y.; James CLiark, Wayne, Maine; E. 8. Stearns, Chester, N. J.; Davin TROWBRIDGE, 
Perry City, N. Y., W. W. Lemmon, M’Kendree College, Lebanon, Ill.; W. G. N., Philadel- 
phia, Pa.; H. P. Henperson, N. Y. City. 


Prizes FoR SoLutions. — Those entitled to these Prizes will please address Messrs. SEVER 
& FRAncts, stating the number of the Monthly in which the prize is awarded, its amount, the 
books desired, and how they should be sent. It must not be forgotten that the postage on 
books must be prepaid. 

It would add very much to the interest and value of this department of the Monthly if the 
competition could be largely increased. It is not certain that the good accomplished at present 
warrants the expense, labor, and space in the Monthly devoted to these prizes. 


Booxs Recervep.— A Treatise on the Differential and Integral Calculus. By A. FE. 
Cuurcn, LL. D., Professor of Mathematics in the U. S. Military Academy, West Point. A 
new edition. Published by A. S. Barnes & Burr, 51 and 53 John Street, N. Y. (Notice in 
next number.) 

An Elementary Treatise on the Dynamics of a System of Rigid Bodies. With numerous 
Examples. By Epwarp Joun Roun, M. A., Fellow and Assistant Tutor of St. Peter’s Col- 
lege, Cambridge, Examiner in the University of London, Cambridge: Macmillan & Co. ; 


and 23 Henrietta Street, Covent Garden, London. 1860. 




















“ Worcester’ SPuarty 
Pictionsey Testandarr 


VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
American and English scholars. They are but a few from many which have 
been received, testifying to the superiority of Worcester’s Quarto Dictionary. 
These testimonials are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
which is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces- 
ter. Not a single scholar, equal in authority to any one mentioned below, 
can be cited as giving, after a comparison of the two works, the preference to 
Webster’s Dictionary. We give the testimony : — 

From C. C. Fetton, LL.D., President of Harvard College. 


Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully elaborate in all the details, 
and thoroughly trustworthy as a guide to the most correct and elegant usage 
of the language. 


From the Rev. Josera Bosworta, D.D., F.R.S., Professor of Anglo-Saxon, 
Oxford, England. 
It is the most complete and practical, the very best, as well as the cheapest 
English Dictionary that I know. 


From Grorce P. Marsa, LL.D. 


The work of Dr. Worcester is unquestionably much superior to any other 
general dictionary of the language in every one of these particulars (orthogra- 
phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
tinctness of definition). 


From Rev. W. Wuewett, D.D., Master of Trinity College, England. 

I have repeatedly consulted the Dictionary since it has been in my posses- 
sion, and have seen reason to think it more complete and exact than its 
predecessors. 

From Cuar.es RicHarpson, LL.D., the oldest living English Lexicographer, 
England. 


I sincerely hope you may enjoy from your brethren, both in America and 
England, that tribute of honor to which you have earned so undoubted a 
title. 

From D. R. Goopwim, D.D., President of Trinity College, Hartford. 


It was but a short time since that I was led tocommend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time; but now tt must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 

From Rev. W. B. Spracue, D.D., of Albany, N. Y. 

My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 
curacy, comprehensiveness, and precision, and perhaps I ought to add, that 
I have arrived at this conclusion rather contrary to a preconceived opinion. 

From Rev. Henry A. BoarpMAN, D D., of Philadelphia. 


I particularly like it (the Dictionary), 1. Because of its very comprehensive 
character; 2 Because it adheres to the settled orthography of our noble lan- 
guage, — discarding those innovations which, however countenanced by cer- 
tain publishing-houses, have never to any extent been accepted by the scholars 
of our country. 

From Louts AGassiz, LL.D. 


It is of great importance, when the nomenclature of science 1s gradually | 


creeping into common use, that an English lexicon should embrace as much 
of it as is consistent with the language we speak. I am truly surprised artd 
highly delighted to find you have succeeded far beyond my expectations in 
making the proper selection, and combining with it a remarkable degree of 
accuracy. More could hardly be given except in a scientific cyclopaedia. 


The following lines are quoted from Harper’s Magazine for September. 
They serve to show very truthfully the comparative value of recent and old 
commendations : — 

“ Insustice. — Our attention has been called to a species of injustice of 
which publishers are sometimes guilty, in publishing commendations of 
school-books. without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. It will readily be seen that this is frequently 
not only an act of injustice to teachers who have had the courtesy to com- 
mend a book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 
: 131 Washington Street, Boston. 





1861. 


No. 117 Washington Street, Boston, 
October, 1860, 


CROSBY, NICHOLS, LEE & CO. 
HAVE JUST PUBLISHED 


THE WORKS OF CHARLES LAMB. 
In Four Volumes. 12mo. Price, $5.00. 
This new edition of Lamb is reprinted from the latest London edition, 

edited by Talfourd, contains his Life, Letters, and Final Memorials, his 

Essays of Elia, Rosamund Gray, with other Essays and Poems, being the 

best and most complete edition issued. 

It is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

“This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.”. — North American Review. 


The Three Great Histories, — lume, Gibbon, and Macaulay. 


Elegant Library Editions, beautifully printed on tinted paper, con- 
venient in size, and withal the best and neatest yet published. 


THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CESAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davip Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 


Sir James Mackrintosa says of Hume: “ His greatest work, and that which 
claims most attention, was his ‘ History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. ..... His narrative is flowing and 
various; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 
the Rev. H. H. Mirman. A new edition. To which is added a 
complete Index of the whole Work. In 6 volumes. 12mo. With 
a Portrait. Price, $7.50. 

Of the various editions of Gisspon this of Mitman is uniformly acknowledged 

to have no rival. f 
Pror. Smytu, in his Lectures on Modern History, says: ‘ But the whole is 

notwithstanding, such an assemblage of merits, so various, so interesting, and 
so rare, that the History of the Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.”’ 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES II. By Tuomas Basincton Macautay. In 4 volumes. 
12mo. Price, $5.00. 


“Tt is as fluent and as much colored as Livy , as close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasms and 
epigrams of Tacitus. I do not know that I ever read anything so good as the 
first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
thought, so suggestive of great views, and grand and memorable distinctions.” 
— Lorp JBFFREY. 


With a fine Portrait. 


CURIOSITIES OF LITERATURE. By Isaac Dtsraet. 
a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $5.00. 


“<Tt embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are resented.” — North 
American Review, April, 1860. 


THE NORTH AMERICAN REVIEW. 
October, 1860. 


Contents. — Article I. Homer and his Heroines. ITI. Climatology. ITT. Life 
and Labors of Thomas Prince. 1V. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s ‘‘ History of New England.” VII. Quaran- 
tine and Hygiene. VIII. Kush’s Occasional Productions. IX. The English 
Language in America. X. The Origin of Species. XI. An “ Inglorious Mil- 
ton.’ XII. Critical Notices. XIIL New Publications. 

This Review has for nearly fifty years stood at the head of the literature of 
our country, and has numbered among its contributors most of our eminent 
literary men. The writings of Webster, Everett, Bancroft, and Prescott 
were first made known through this work ; and its pages are now filled by 
articles from our most prominent writers. 

The Norta AMERICAN Review is published quarterly, in numbers of nearly 
three hundred pages each, at five dollars a year. 
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CHILSON’S 
PATENT CONE FURNACE. 


PATENTED IN 
AMERICA, ENGLAND, AND FRANCE. 


Tue subscriber begs 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
for burning fuel, by 
which all the combus- 
tible properties of the 
smoke and gases elim- 
inated from the burn- 





Lhilosophical Hustruments 


AND 


SCHOOL APPABATUS, 


MANUFACTURED BY 


E. S. RITCHIE, BOSTON, MASS. 


Few branches of study in our schools are of more practical im- 
| portance than Natural Philosophy, and it is only by the use of 
| proper apparatus that its principles can be adequately elucidated. 
Until a comparatively recent period, the attention bestowed upon 
this subject has been confined to a few of the elementary principles; 





ing fuel are thorough- | of late years, however, the growing interest in physical science, as 
ly consumed and their | a branch of common education, has created a desire for more ample 
heat retained and / and varied means of experimental demonstration. 





fullest extent, so that 
there shall be no waste 
whatever. 
portant object is ac- 
complished by the use 
of a large cluster of 
cones or tapering ra- 
diators placed over a 
broad, shallow, flar- 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
Ss represented in the cut. 
! — = P The cones being large 
. , at their base and small 
at the tops, causes the smoke and gases to be suspended directly over and 
near the fire. where they are thoroughly consumed, and their heat forced to 
impinge against and up the cones, thereby creating a powerful radiation 
This plan of furnace secures a fresh, healthful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 





























COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mbdst important Improvements yet made in Ranges. 





Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Range, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial, 
so that it commends = 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 
in the use of fuel, its 
quick and even baking - 
ovens, its nice arrange- t 7 | 
ment of flues, — with- 
out the usual vexa- / j 1 
tious complication of LL o 
dampers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated 
by every housekeeper. Sizes in variety for dwellings, hotels, &c., with or 
without Water Backs for heating water for bathing, &c., Hot Closets, and Hot 
Air Fixtures for heating additional rooms 

Also, a full assortment of 


Chilson’s Patent Trio Portable Farnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &c. 
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WAREROOMS 99 & 101 BLACKSTONE S8T., BOSTON. 
FOUNDERY AT MANSFIELD, MASS. 


GARDNER CHILSON. 


This im- 


made available to the| ft has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discov- 
ered or developed, to devise and construct new instruments, to im- 
| prove the old, and to add to my list many which heretofore could 
| only be —— from Europe; and also that, in superior quality 
| and finish, as well as in graceful form and proportions, whatever 
goes from my manufactory shall take rank with the best products 
of European make. 

| So numerous and important are the changes that have conse- 
| uently been made, that I have published a new and enlarged 
Catalogue of 100 pages octavo, containing descriptions of over 


Twelve Hundred Pieces of Apparatus, 


and illustrated by over Three Hundred finely executed engrav- 
ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. : 
KE. S. RITCHIE. 





Philosophical Rooms, No. 313 Washington Street, Boston. 


O0S> Catalogues will be sent, prepaid, by mail to order, — please 
enclose 25 cents in stamps. 


PHOTOGRAPHING ON WOOD. 


BRICHER AND RUSSELL, 








Photographers, Designers, and Engravers 
ON WOOD. 


129 Wasuincton STREET, Boston. 





RICHER AND RUSSELL, by their new process of Photo- 
graphing on Wood, are now enabled to produce much more 
accurate representations of objects than by the old and slow process 
of hand drawing. They will furnish Portraits, Views of Colleges, 
Seminaries, Academies, and Public Buildings generally, College and 
Society Seals, Philosophical Apparatus, Mathematical Instruments, 
and Diagrams (see specimens in Mathematica] Monthly), Illustra- 


tions for School Books of all kinds, &c., &c. 


rrr 


Directions. 
Get a Photographer to take a negative of the object you wish to 


have engraved, and of the required size, — that is, send us a photo- 
graph of the required size, and the reverse of what is wanted when 
printed. 


If a negative photograph cannot be obtained, get as sharp and | 





| clear an ambrotype as possible. 
































ROBINSON'S COURSE 


OF MATHEMATICS. 





BY HORATIO N. ROBINSON, LL.D., 


Late Professor of Mathematics in the United States Navy. 





The most Complete, most Practical, and most Scientific Series of Mathematical Text-Books for 
Common Schools, Academies, and Colleges ever issued in this country. 


NUMBERING EIGHTEEN VOLUMES 


‘Of well-graded and progressive text-books, carefully and thoroughly prepared, in which the Author has been assisted 
by some of the best practical Mathematical talent in the country. 


The present edition of the Analytical Geometry and Calculus, in one volume, while it contains very much that is valu- 


able and is much liked as a text-book, yet doubtless it is liable to criticisms and may be improved. 


For this reason the 


work is being re-written and thoroughly revised, in which is engaged some of the best mathematical talent in the country, 
and will appear early in the Spring of 1861 in two handsome octavo volumes. . 
Robinson’s New Geometry and Trigonometry, recently published, is a beautiful volume, and worthy the attention of the 
thorough and practical teacher, who desires a first-class text-book on those subjects. ; 
The publishers have received an immense number of commendations for the books of this Series, of which the following 


are selections : — 
Professor W. H. Seavey, A. M., Principal of Girls’ High | 


and Normal School, Boston :— “I rd Robinson’s Universal Astronomy 
as the best work on the subject, within the range it professes for itself, that [ 
have ever seen. It is not acompilation. If everything in it is not new, — of 
course it cannot be in such a work, — everything in it is presented with the 
same living freshness and spirit that constitute a peculiar excellence in Pro- 
fessor Robinson’s other educational works, particularly his Algebra and 
Geometry. To the printed page he has imparted the power of awakening an 
interest and zeal scarcely inferior to that aroused by the living voice of the 
enthusiastic teacher. Professor Robinson’s books are not labor-saving ma- 
chines: they incite to labor. It is no part of their object to keep difficulties | 
out of sight, but to present them in such a manner as to inspire the student 
with confidence in his own ability to cope with them, and an ardent desire to 
encounter them.” 


Prof. J. W. Patrerson, A. M., Professor of Mathematics, 
Dartmouth College : — ‘“* Robinson’s Works possess superior merits.” 


Prof. S. S. Greene, A. M., Brown University: ‘ Robinson’s | 
Mathematics are an excellent series.” 


Prof. H. Pomeroy, C. E., Lawrence University, Wis.: — 
‘** Robinson’s Mathematical Operations,’ in connection with the sections upon 
logarithmic calculations in his ‘ Navigation,’ are far finer than anything else 
of the sort [ know of in our language. Even in the elaborate work of Bab- 
inet and Housel, just published in Paris (Calculs Practique), there is nothing 
equal to the above-named sections on the niceties of logarithmic computation. 
They contain a mass Of matter useful in the office of the Engineer, in the 
camp of the Scientific Explorer, and in the fixed observatory of the As- | 
tronomer.” 


F. G. Carey, late President of Farmers’ College, Ohio :— 
“You ask my opinion in relation to Prof. Robinson’s Mathematical Works. 
I reply, that the best evidence of our appreciation of them is, that we have 
adopted them throtghout as text-books in this College, and have found by 
experience that they contain just what such text-books should contain, and 
show their author to be not only a book-maker but a practical teacher.” 


Prof. J.O Hupnot, C. E., of Chicago: — “In a long career of 
travel which ten years’ experience as an engineer has given me, I have never 
met Professor Robinson's equal as a practical mathematician. His books are | 
unrivalled for perspicuity and clearness in our language. His University Al- 
gebra and Astronomy are both jewels in the mines of science. Take the course 
together, I believe it to be the best in the English language. I have the 
opinion of several practical engineers upon his Trigonometry, and they agree 


bey in thinking it the most excellent treatise upon that subject yet pub- 
ished.’ 


Hon. JonatHan Tenney, Secretary Board of Education in 
New Hampshire, writes : — “I believe your Algebra to be the best yet pub- 
lished for the use of the students in the High Schools and Colleges of our 
country. The Geometry I shall introduce when we have a class, which will 
probably be next term.” 


Prof. W. D. Witson, Hobart Free College, Geneva, N. Y., 
author of Treatise on Logic : — ‘I have obtained a copy of your Analytical 
Geometry and Calculus, and am exceedingly pleased with it. 1 regard it as 
incomparably more easy and intelligible for the beginner than any other work 
1 have ever seen.” 


Prof. Dascom Greene, A. M., Professor of Mathematics, 
Polytechnic Institute, Troy, N.Y. : —‘ Robinson’s University Algebra is a very 
full and. at the same time, concise work. It is an original work. which is 
more than can be said of most text-books on that science. The Geometry is, 
in many respects, an improvement on most works of its class. The Analyti- 
cal Geometry and Calculus abound with that variety of illustration, and ful- 


| ness of practical application so characteristic of the author. The treatise on 
| Surveying and Navigation is an excellent practical work. The Mathematical 


Operations is not only valuable as a key to the former volumes of the series, 
but also as containing additional problems, involving many interesting pro- 
cesses. The Astronomy is a very excellent work, and contains more of physi- 
cal astronomy than is often found in an elementary treatise. It is re- 
markable what an amount of astronomical science, descriptive, physical, and 
practical, is here compressed.” 


Prof. D. Woop, A. M., Professor of Civil Engineering and 
Physics in the University of Michigan: —‘“ For conciseness, accuracy, and 
adaptation to classes. I think Robinson’s Mathematical Series unequalled by 
any in this country.” 


Prof. James C. Watson, A. M, Director of Observatory, 
University of Michigan : — “ I consider Robinson’s Mathematical text-books 
the very best yet published in this country. Their introduction ought to 
become general.” 


Prof T. McCaurey Batientine, A. M, Professor of Mathe- 
matics, Cumberland College, Ky. : —* Robinson's Analytical Geometry and 
Calculus will be found very valuable books. The development of the various 
subjects treated is so clear and natural, that the student who has had suf- 
ficient preparation can thoroughly understand them ”’ 





&& A New Descriptive CataLocue (of 160 pages), and the “ EpucaTionaL CrRcuLaR,” with matter 


interesting to Teachers, descriptions, notices, testimonals, 


prices, etc., sent free, on request. 


> Liberal Terms for Specimen Copies and first supplies for Schools. 
IVISON, PHINNEY, & CO., 
Publishers, 48 and 50 Walker Street, New York. 
SOLD BY BOOKSELLERS GENERALLY EVERYWHERE. 
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ROSS’ AMERICAN SCHOOL FURNITURE WORKS, 


Established, 1838. 


4 > 
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Che Pioneer and most Extensive Establishment in the United States. 
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The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High 


School, or Academy Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column 
Falls to lift; plain top. Desk and Chair; Fall to lift; plain top. 








The above Engraving represents Ross’ Improved High The above Engraving represents Ross’ Improved High School, Normal 
School, Normal School, or Academy Single Desk School, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 
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An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 


N. B. very Article of School Furniture from this Establishment w1Lt BE WARRANTED. All Communica- 


tions may be addressed to 
JOSEPH L. ROSS, 





| Office--CHARDON, opp. HAWKINS STREET, 
| (Near the Revere House.) BOSTON, Mass. 


Entered according to Act of Congress, in the Year 1860, by Josep L. Ross, in the Clerk’s Office of the District Court 
| of Massachusetts. 








| 
} 














MATHEMATICAL BOOKS, 


IMPORTED AND FOR SALE BY 


SEVER AND FRANCIS, CAMBRIDGE, 


SUCCESSORS TO JOHN BARTLETT. 





ENGLISH. 


American —— and Nautical Almanac. For the Years 1855-62. 
Eac 











° ° ° ° e + $1.50 
BAKER. ‘Troatice on Statics and Dynamics ° ‘ ° - 0.30 
BLAND. 8vo. Second- hand ° e ° 1.50 

Kee to do. 8vo. do. ° e . « 175 

Philosophical Problems. 8vo. do. . e ° . 1.50 

Geometrical Problems. 8vo. do. . ° ° . - 1.50 
BooLe. Treatise on Differential Equations . ° . ° ° 4.00 
BooTH. Theory of Elliptic Integrals. 8vo. ° ° « 2.95 
BORDEN. System of Railway Formule. 8vo, ° . - 225 
BRITISH NAUTICAL ALMANAC. 1861 and 1862, each > ° - 1,00 
CARMICHAEL. Treatise on the Calculus of Operations. 8vo. . 2.75 
CHAUVENET. Trigonometry. 8vo. . ° ° e ° ° - 150 
COURTENAY. Calculus. 8vo. . ° 2.50 
COOMBE. Solutions of the Cambridge Problems, 1840, 1841. * 8vo. « 225 
DEMORGAN. Differential and Integral Calculus ‘ ° 2.00 
EARNSHAW. Dynamics. 8vo. 4.25 


FiscHER. Logarithmic Tables of Seven Places. “Translated from 
Bremiker’s Vega. 8vo. Hf. mor. . 2.50 
Frost. Mathematical Questions of the Senate-House Examination 
Papers. 1838-1849. 8vo. e ° 3.00 
Gauss, Theoria Motus. Translated by Cc. H. Davis. 4to. e - 5.00 
GreGorY. Differential and Integral Cuieutes by Walton. 8vo. . 5.50 
HADDON. Differential Calculus . ° ° 


HAMILTON. Lectures on Quaternions. Bo. ° 6.30 
[1ANN. Integral Calculus ° . ° ° é ° ° . 
HEATHER. Descriptive Geometry ° ° ° 30 


HEMMING. Differential and Integral Calculus. 8vo. . ° ° - 2.50 
IluTTON. Mathematics . ° ° ° ° ° ° ° 4.00 
——— Recreations. 1 vol. 8vo. ° ° ° ° 


——-—— Mathematical Tables. 8vo. . » 














HyMER. Plane and Spherical ne ° ° a os 2.50 


hemor Algebraic Equations . ° ° ° ‘ - 3.00 
——— Treatise on Conic Sections. 8vo. 2.75 

—— Differential Equations and Calculus of Finite Differenc: Se 

| 8vo. ° ‘ ° ° . ° 3.60 
———— Integral Calculus " ° 5 ° ° - 3.00 

Geometry of Three Dimensions. 8y mB - ° ° ° 3.00 

| JAMIESON. Solutions of the Senate-House Rider. 8vo. . ° - 225 


LARDNER. System of Algebraic Geometry. 8vo. Second-hand 
MAIN and BROWN. Indicator and Dynometer . ° ° ° x 

| Mathematical Monthly. Edited by J. D. Runkle. Vol. I. In Nos. 3.00 
| Do. do. Hf. mor. 4.06 
| Mathematical Problems and Examples of the Senate- “House Examina- 
tion Papers. 1821-1836. With an Appendix eres the 
Senate-House Questions for 1837. 8vo. ° ° 3.00 
PARKINSON. Elementary Mechanics. Post 8vo. 2.87 
PEIRCE. Analytic Mechanics. 4to. . . . ° ° - 7. 
PeIRcE, J. M. Analytic Geometry. 8vo. ° ‘ . . ° 1. 
1 
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PHEAR. Elementary Hydrostatics. Post 8vo. . . ° - Lv 

Prick. Differential and Integral Calculus. 3 vols. 8vo. 1 

Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- 
riers, & Co. $6.00 per annum, post-paid. 

RANKINE.. Manual of Applied ee . ° ° ° ° - 2.00 








SALMON. Conic Sections . ° . ° e ° ° 3.50 
Higher Plane Curves . ° ° ° ° ° ° - 3.50 
— Higher Algebra ° ° ° ° 1.80 
Solutions of the Cambridge Problems. 1848 - 1851. Ferrers and Jack- 
son. 8vo. . . . ° ° ° ° ° ° ° 4.5 
—---- - 1854. Walton and McKenzie. 
8vo, . ° ° . ° ° - 2.50 


—— 1857. “Campion ‘and Walton, 8vo. 2.50 
| _ Senate-House Riders. Jamieson. 
| 
| 
| 





SPOTTISWOODE. Elementary Theorems relating to Determinants, 
4to . 








> | 





. . 1.50 

TATE. Exercises on Mechanics, with Key. 2 vols. , ° 1.2 
Mechanical Philosophy. 8vo. ° . . ° , - 3.25] 
Materials. 8vo. . ° ° ° . . ° ° 1.75 

TATE and STEEL. Dynamics. 8vo.. ° ° ° ° ° 3.00 
TODHUNTER. Analytical Statics. Post 8vo. . ° 3.00 





- ——— Differential and Integral Calculus. 2 vols, Post 8vo. 6.90 
WALTON. Problems illustrative of Plane Coérdinate Geometry. 8vo. 480 

















FRENCH, &c. 


AUDE. Poussée des Terres. 8vo. Hf. cf. . 

BELANGER. Résumé de Lecons de Géométrie Analytique et de Cal- 
cul [nfinitésimal. 8vo. . 

Biot. Traité des Equations differentielles. He. mor. 

BOURCHARLAT. Eléments de Calcul Differential et du Calcul Inte- 
gral. 8vo. e ° 

BONNET. — de Mécanique Elémentaire a ig — des Cc ‘andi- 
dates: V’Ecole Polytechnique. 8vo. . . 

BRIOSCHE. Théorie des Determinants. 8vo. . . . 

BOURDON. Application de l’Algébre a la Géométrie. 8v0. “He. cf. 

CALLET. Tables de Logarithms. 8vo. Hf. cf. ‘ 

CHASLES. Traité de Géométrie Supérieure. 8vo. “HE. cf. 

CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf. cf. e 

CouRNOT. Traité élémentaire de la Theorie des Fonctions, et “au 
Calcul Infinitésimal. 2vols. 8vo. . 

CRELLE. Journal fur die reine und nae andte Mathematik. Per 
annum ° 

DELISLE. Géométrie ‘ansigtage. Svo. "Hf. ef. ° 

DUHAMEL. Cours d’Analyse Calcul Infinitésimal. 2 vols. * 8vo. 


. . 


Hf. mor. . ° 
———— Cours de Mécanique. 2 vols, 8vo. “HE. mor. . 
DuPIN. Application de Géométrie et de a a la Marine aux 

Ponts et‘Chaussées. 4to. Hf. mor. ° 























$ 1.87 


2.75 
2.00 


: 
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50 

Developpments de Géométrie. 4to. Tif. mor. 50 

Géométrie et Mécanique, appliquée aux Arts. 8vo. lif, mor. 2.50 

FRANCGUR. Gouss complet de Mathématiques pures. 2 vols. 8vo. 5.00 

ts de Statique. 8vo. Hf. cf. . ° 00 

Gauss, Méthode des Moindres Carrés. 8vo. Hf. cf. . , ° 62 

KOHLER. Logarithmisch Trigonometrisches Handbuch. 8vo. ° 12 
LAcROIx. Traité du Calcul Differential et du Calcul Integral. 3 

vols. in 4to, avec 18 pl. Mor. e P 35.00 
LAGRANGE, Mécanique Analytique. 2 vols. 4to. ° ° - 13.00 
—_—_——-_ Théorie des Fonctions Analytiques. 4to. Hf. mor. 6.00 
——_———_ Traité des Equations we de tous les ~— 

4to. Hf. mor. : . ° - 5.00 
LALANDE. Tables de Logarithmes. 18mo. ° 1.25 
LAPLACE, Systéme du Monde. 4to. Hf. mor. ° ° - 5.50 
LEGENDRE. Traité des Fonctions Elliptiques, 3 vols. 4to. Hf. mor. 20.00 
LEROY. Traité de Stéréotomie comprenant les Applications de la 

Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
" Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente. 

In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; bf. mor. - 12.00 
——— Traité de Géométrie Descriptive, In 4to, avec Atlas de 71 

pl. Paper, $3.00; hf. mor. $5.00 and 6.00 
—— Analyse Appliquée a la Géométrie des trois Dimensions. 

8vo. Hf. cf. . 2.25 
LIOUVILLE. Journal de Mathématiques Pures et Applique es. 1836— 

1857. 22 vols. ° . 
MAHISTRE. Cours de Mécanique Appliquée. 8vo. ° ‘ ° 8.00 
MONGE. Application de PAnalyse a la Géométrie. 4to. If. mor. 10.50 

Traité élémentaire de Statique. 8vo. Hf. mor. 75 

MoRIN. Aide-mémoire de Mécanique Pratique. 8vo. . 2.00 
MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
= de Toutes les Branches des Mathématiques d’apres les 
Principles de la Philosophie des Mathématiques de Hoéné 

Wronski. 3 vols. 8vo. To be continued in 9 Livraisons. 6.00 
NAVIER. (Ketten) Hingbriichen, 4to. . . ‘ 5.00 
OLIVIER. Théorie Géométrique des E ngrenages. 4to. Hf. mor. 3.75 
— ‘even de Géomeétrie Descriptive. 2 vols. 4to, 

lif. mor. . - « 9.00 
— Complément_ de Géométrie Descriptive. 2 vols. 4to. 9.00 

Mémoires de Géométrie Descriptive, Theorique, et Ap- 

pliquée. 2vols. 4to, Hf. mor. 9.00 
——_ Application de la Géométrie Descriptive. 2 vols. Ato. 10.00 
—— Cours de Géometrie Descriptive. 2 vols. 4to. Hf. mor. 10.00 
POINsOT. Eléments de Statique. 8vo. Hf. ef. . 2.50 
| POISSON. Mécanique. 2 vols. 8vo. ° . 6.00 
PONCELET et LESBROS. Experiences Hydrauliques. 4to. Hf. mor. 4.00 
PONTECOULANT. Systéme du Monde, 4 vols. 8vo. Hf.cf. . 16.00 
POUILLET. Eléments de oe Experimentale. 3 vols. 8vo. 

Hf. cf. . . ° ° ° ° 7.50 
SERRET. Cours @Alge bre. supé ‘rieure. 8vo. Hf. ef. 3.50 
———_—s‘ Eléments d’Arithmétique. 8vo. Hf. cf. ° ° ° 1.50 
TERQUEM. Nouvelles Annales de Mathématiques. Monthly. Per 

annum . . . . ; . . . ° ° ° 4.00 
———_-——-__ Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 

— Mechanical Problems. 8vo. ° - 550 Hief. . ° . ° . ° . . ° . ° + 6.50 
mn Hydrostaties and Hydrody namics. 8vo. . 3.09 | —————_ Nouvelles Annales de Mathématiques. Tomes VIII. a 
————- On the Differential Calculus. 8vo. - 3.25 XVII. Corresponding to the Years 1849-1859. 10 vols. Hf. ef. 
WALTON and MCKENZIE. Solutions of the Cambridge | Problems. | —_—-——-_ Bulletin Bibliographie, d’ arene et de a 
1854. 8vo. $3.25. Do. 1857. . - 2.50) Mathématiques. 8vo. Hf.cf. . ° ° 3.00 
—— Problems in Elemertary Mechanics. ‘8vo. . 3.00 | TRESCA. Géométrie Descriptive. 8vo. Hf. mor. 3.00 
WauD. Algebraic Geometry. 8vo. Hf. ef. res hand.) . - 150) VeRHULST. Traité élémentaire des Fonctions Elliptiques. 8vo. 
WUEWELL. Analytic Statics. 8vo. ° ° : 2.25 Hf. ef. 8.50 
WILSON. Dynamics. 8vo, * ° ° ° ° ‘ - 287 
Woo.uouse. Differential Calculus ° . . . . . 39 


VIEILLE, Cours complémentaire ‘d’Analyse et de Mécanique. " 8vo. 
Hf.cf. . ° . ° ‘ : . ° ° 


2.50 














SCIENTIFIC BOOKS. 


Atry. Mathematical Tracts. 4th ed. . ‘ 5 - ‘ ‘s . Lady and Gentleman’s Diary, Poetical and Mathematical, for 1860 
ARAGO. Astronomie. 4 vols. 8vo. hf. mor. . é e : and 1861 . Each $ 0.40 
—-—— Notices Biographiques. 3vols. 8vo.hf.mor. . e .00 | Mathematician (The). "Edited by Davies, Rutherford, and Fenwick. 
——._ Notices Scientifiques. 4 vols. 8vo. hf. mor. 3 vols. 8vo. . ° 
———— Mémoires Scientifiques. Vol. I. 8vo.hf.mor. . « d Also Vols. 1. and III. separately 
—— Voyages. 8vo.hf.mor. . ‘ i" . * MAXWELL, J.C. On the Stability 4 the Motion of Saturn’s Rings. 
BOOLE. Calculus of Finite Differences e ° ° e e Ato. paper ° 
Bow. Treatise on Bracing. 8vo. ‘ rs Nautical Almanac (English) for ise4 ” . . . . . 
BROUGHAM (Lord). Tracts, Mathematical and Physical ° ° e @ POTTER. Physical Optics. 2 parts . ° . Pe e ‘Each 
Buck. Oblique Arches of Bridges. 4to. . ° . 75 |——-——._ Treatise on Hydrostatics . ° ‘ 
Builder (The). A Monthly Magazine for Architects. Perannum . PRATT. Theory of the Attraction of the Earth ° 
Cambridge Problems with Solutions, 1860, Watson and Routh . e .25 | PUCKLE. Conic Sections ° e e 
Civil Engineer and Architect’s Journal. Monthly. 4to. London. REGNAULT. Manuel des Aspirantes au Grade d’Ingénieur des Ponts 

Per annum, post-paid. ‘ e e ° et Chaussées. Partie théorique et Partie pratique. 4 vols. 8vo. 
CLARK. Britannia and Conway Tubular Bridges. 2 vols. 8vo, and hf.ch  . 4 

atlas folio ° . . - 28.50 | REBLING. Memoir of the Niagara Falls and International Suspen- 
DE LA RIVE. Traité d’Electricité théorique et appliquée. 3 vols. sion Bridge. 8vo. . ° ° ° ° ° 

8vo. hf. mor. . - TODHUNTER. Algebra. ° . . e . 

— Treatise on Electricity, in Theory and Practice. 3 —_—_—— Plane Trigonometry — . ° . . . 

vols. 8vo e y __—_— Spherical Trigonometry . 
Emy. Traité dela Charpenterie. 9 vols, in 4to, et ‘atlas in fol. hf. mor. Analytical Geometry, Examples of” 
FERGUSON. Handbook of Architecture. 2 vols. 8vo. hf.cf. . . 12. Conic Sections . 





SECOND-HAND MATHEMATICAL BOOKS. 


AIRY. Trigonometry. Tides and Waves. Figure of Earth. 4to. $4.50| HYMER. Astronomy. 2ded. &vo.. 
BAGAY. Nouvelles Tables Astronomiques et Hydrographiques. 4to. | Lacroix. Elements of Algebra, translated by Prof John Farrar. 
hf. cf. Scarce ° e . 10. 5thed. 8vo. . ° ° ° 
BLAND. Algebraical Problems. 8vo. ° ° 1.75 | Ladies’ Diary, Poetical and Mathematical. 1784 - "1790. 16mo. . 
—— Key to do. 8vo.. . LAPLACE. Elementary Lllustrations of Celestial Mechanics. 8vo. . 
Philosophical Problems. 8vo. . 1.50 — Analytical Mechanics, Translated by Rev. John Tophs 
Geometrical Problems. 8vo. . e . 1.75 | LARDNER. System of Algebraic Geometry. 8vo. ° ° 
—— Elements of Hydrostatics . . ° 1.50 | ——. Elements of Euclid. Sth Edition. 8vo. ° ° 
DE MORGAN. Essay on Probabilities .  . —_———__ Differential and Integral Calculus. svo. . ° . ° 
—_-— The Globes, Celestial and Terrestrial . LEYBOURN. Mathematical Questions with Solutions. 4 vols. 8vo. 
Diarian Miscellany, Mathematical and Poetical, by Hutton. 5 “vols. Mathematical Institutions. 4to. . . ° ‘ ° 
12mo. cf. ° . . ° ‘ Mathematical Register ; or, Diarian Repository. 4to. ‘ 
Cambridge Problems. From 1801 to 1820. 8vo0. . e e ° Mathematical C ow The Gentleman’s, for the Years 1810 - it 
EARNSHAW. Dynamics. 8vo. . . . ° ° . . . 12-14-15- 17-18 - 19 - 20 - 24-25, 16mo. Unbound. It Nos. . 
GRANT. Plane Astronomy. 8vo. . MOIGNO. Lecons de Calenl Differential. Vol. 1. Hf cf. Scarce. 
GREGORY AND WALTON. neem of Analysis to Solid’ Geom- MOSELEY. Hydrostatics and Hydrodynamics. 8vo. Scarce. 
etry. 8vo. e O’BRIEN. Mathematical Tracts. Part I. e . . . e 
GREGORY. Differential “and “Integral Calculus, by ‘Walton. *8vo. PEACOCK. Algebra ° ° mM ° ° e 
2d ed. e ° ° . | Poisson. Traité de Mécanique. 2vols. 8vo. hf. bd. . . ° 
HERSCHEL. Calculus of Finite Differences. 8vo. . ° ‘ ° | PRIicE. Differential Calculus. Vol. I. Isted. . . 
HYMER. Conic Sections. 3d ed. 8vo. ° ° . . PUCKLE. Conic Sections. |sted. 12mo. ° . . ° 
—— Analytical Geometry of Three Dimensions. Ist ed. 8vo. | STEVENSON. Algebraic Equations. 8vo. . . 
—— do. do. 2d ed. 8vo. TODHUNTER. Analytical Statics. 12mo, a re 
—— Plane and Spherical Trigonometry. 2d ed. 8vo. ° ‘Waup. Algebraic Geometry. 8vo. Hf. cf. 
—— do. do. 3ded. 8vo. . . 1:50 | YounG. Algebraical Equations. 12mo.. . ° . 
——— Integral Calculus. 3d ed. 8vo. hf. cf. ° e 4.00 
<p Orders for the Importation of English, French, and Gemen Bosies will be promptly executed, and at moderate prices. Early copies of all the 
new mathematical books published in England and France will be received as soon as published. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 
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TEXT-BOOKS USED IN “HARVARD COLLEGE. 


THE ORATION OF ASCHINES AGAINST CTESIPHON. CONSTITUTIONAL DOCUMENTS OF ENGLAND AND AMER- 
With Notes, by PROFESSOR J. T.CHAMPLIN. 12mo. cloth. $0.88 ICA, from Magna Charta to the Federal Constitution of 1789. 
THE CLOUDS OF ARISTOPHANES. With Notes, by PROFES- Compiled and Revised, with Notes, by F. BOWEN. Professor of 

sor C.C. FELTON. |2mo. Cloth . 1.00 Moral Philosophy in Harvard College. 8vo. Cloth . e - $0.88 
THE BIRDS OF ARISTOPHANES. With Notes, by PROFESSOR HODGES, R. M. PRACTICAL DISSECTIONS. By RicHarD 

C. C. FELTON, 1[2mo. cloth - 1.00 M. HopGes, M. D., Demonstrator of Anatomy in the Medical 
THE ving gg eee OF ISOCRATES. With ‘Notes, by PROFT. - Department of Harvard College. i6mo. . ° 

sor C.C. FELTON. i2mo. Cloth HORACE. With Notes, by A. J. MACLEANE, M. A, Revised and 
SELEC TONS FROM THE GREEK HISTORIANS. With Notes, Edited by R. H. CHASE, A.M. With Introduction to the Metres, 

by PROFESSOR C,C, FELTON. |2mo, half mor. “ J by PROFESSOR CHARLES BECK. Revised edition. 12mo, 
SELECTIONS FROM MODERN GREEK WRITERS, IN PROSE half mor. . 

AND POETRY. With Notes, by PROFESSOR C, C. FELTON. LATHAM’S ELEMENTARY ENGLISH GRAMMAR. Revised 

12mo. Cloth ‘ s ‘ ‘ ‘ Z » by PROFESSOR CHILD. With an Appendix, by PRESIDENT 
THE AIAS OF SOPHOKLES. With Critical and peneiny FOODWIN, Trinity College. I6mo. Cloth . . . : 

Notes, by J. B. M. GRAY. 12mo. cloth « Ie PEIRCE, J. M. ANALYTIC GEOMETRY. 8vo. . ‘ ‘ 
PRONUNCIATION AND HISTORY OF THE GREEK ALPHA- ROELKER, B. A GERMAN READER FOR BEG INNERS. Com- 

BET. By E. A. SOPHOCLES, Professor in Harvard Cullege. piled by BERNARD ROELKER, A. M., Instructor in Harvard 

12mo, Cloth d University. 12mo. Cloth , 

CICERO. BRUTUS. Edited, with Notes, by PROFESSOR C. BECK. SYNTAX OF THE MOODS AND TENSES OF THE GREEK 
l6mo, Cloth 5 e VERB. By W. W. GoopwIn, Ph. D., Prof. in Harvard Col- 
CICERO. Immortality of the Soul ; The ‘Pesce Disputations, lege. 12mo. Cloth . ‘ . . ° . 

Book First ; The Dream of Scipio ; and Extracts from the Dia- VERNON, EDWARD JOHNSTON, ‘B.A GUIDE TO THE 

logues on Old Age and Friendship. With English Notes, by ANGLO-SAXON TONGUE. {mo. Cloth. 

THOMAS CHASE, Tutor in Harvard College. 16mo. Cloth. e 0S WHATEL Y. LESSONS ON MORALS AND CHRISTIAN EVI- 
CICERO. PRO CLUEN NTIO. With English Notes, by AUSTIN DENCES. Edited by REV. F. D. HUNTINGTON. I6mo, . ° 
STICKNEY, M. A., Professor of Latin in Trinity College. 12mo. 
Cloth. .« +« .« +e e« -« 1 a. om « « & 
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THE NEW AMERICAN CYCLOPADIA. 





D. APPLETON & CO., 
Nos. 443 & 445 Broadway, New York, 


HAVE JUST PUBLISHED 
Vol. XI. of the 


Mew American Cyelopwdia, 


A POPULAR DICTIONARY OF GENERAL KNOWLEDGE, 


EDITED BY 


GEORGE RIPLEY and CHARLES A. DANA, 


Aided by a Numerous Select Corps of Writers from all parts of the 
United States. 


This work is being published in about 16 large octavo volumes, 
each containing 750 two-column pages. 
VOLS. I. TO XI. NOW READY. 
To be followed by a new Volume every three months. 


Price — In cloth, $3; sheep, $3.50; half morocco, $4; half 
Russia, $ 4.50 each. 


From De Bow’s Review, New Orleans. 


“ This great work, published by the Appletons of New York, has 
reached its eighth volume. It is one of the most valuable Cyclopzx- 
dias in the world, and for Americans the most valuable. It is con- 
tributed to by many of the ablest and best writers of the South, and 
is as fair to every section of the Union as it is possible for a work to 
be. It will be completed in about seven other volumes.” 


The following notice in Silliman’s American Journal of Sciences 
and Arts, for March, is from the pen of the venerable senior editor, 
one of the highest living authorities on the subject: — 

“In the American Cyclopedia the articles on Science are numer- 
ous and valuable, and elevate the work to the character of a com- 
pendium of modern science. These articles are in most cases written 
with decided ability, and evidently by persons who are familiar with 
the topics they discuss. While many of the less important subjects 
are presented with luminous brevity, others are more fully expanded. 
Among these are many topics of Natural History. Chemistry is pre- 
sented with its equivalence and laws of combination, illustrated by 
many of its modern discoveries and practical applications; of the 
latter, an example is found in the full account of the manufacture of 
gelatine, of beer, and bricks, and in the ample history of gas-lighting. 


Neology, voltaic electricity, magnetism, and other departments of | 


pure or applied science, are treated with reasonable fulness. As a 
literary work the Cyclopedia is written in a pure and chaste style, 


record of universal knowledge. L. 8.” 


OUR SUBSCRIPTION LIST 


Already numbers TWELVE THOUSAND names, from every section of 
the country, which evidences the universal popularity of this Na- 
TIONAL WoRK. 


THE NEW AMERICAN CYCLOPADIA 


Is sold exclusively by subscription, and Agents have been appointed 
for almost all sections of the Union. In case, however, Agents are 
not to be found, we will receive subscriptions and forward copies of 
the work, free of expense, on receipt of the price. Persons at a 
distance may send money for one or more volumes at a time, it not 
being necessary to take the whole eight volumes at once, unless they 
feel inclined to do so. Those living in the city will find a subscrip- 
tion-book at our store, where their names will be entered, and the 
volumes, as published, sent to any part of the city. 





4 | should be so good a one, &c., &c. 
and exhibits the candor and fairness which should ever adorn a | . , : 





WARREN’S 
Descriptive Geometry. 


ORTHOGRAPHIC PROJECTIONS. 


Boox I. — General Problems. 
Boox II. — Applications to Isometrical Projections, 
Spherical Trigonometry, Topographical Projections, and 


Graphic Transformations. 


8vo. 447 pp., and 36 sheets of plates. Price, $3.00. 


By 8. EDWARD WARREN, C.E., 


PROFESSOR OF DESCRIPTIVE GEOMETRY AND GEOMETRICAL DRAWING IN THE 
RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. Y- 


This work has been prepared as the result of a number of years’ 
experience in teaching the interesting and useful branch of mathe- 
matical science of which it treats, in the Rensselaer Polytechnic 
Institute. 

It has been warmly welcomed and commended in discriminating 
and independent critical notices, some of which are appended. 

The study of Descriptive Geometry, as a means of intellectual 
training, as well as an aid in important industrial pursuits, has pecu- 
liar merits, and the attention of professors, teachers, and students 
of Pure or Applied Mathematics in the scientific schools, colleges, 
&c., and members of the Engineering profession, are invited to an 
examination of the above work. 


_ RECOMMENDATIONS. 


“Professor Warren’s book is far more comprehensive than any work on 
Descriptive Geometry before offered to American, or, so far as we know, to 
English readers. . . . It has many positive merits.”? — Mathematical 
Monthly, February, 1861. 


From WM. MITCHELL GILLESPIE, LL.D., Prof. Civil Engineering, 
Union College, N. Y. 

*T have looked over your work on Descriptive Geometry with surprise 

and delight,— surprise that the most comprehensive book on that subject 

in the English language should be an American one, and delight that it 


I shall recommend it to my mathemat- 
ical friends.” 


| From J. 8. WoopMAN, Prof. Civil Engineering, Dartmouth College, N. H. 


**T have hastily examined your excellent treatise on the ‘ Orthographic 
Projections of Descriptive Geometry,’ and like it much. The parts of De- 
scriptive Geometry you have undertaken are so systematized and so fully 
discussed, that your book must have an important influence in bringing 
that science into public notice and favor.” 


JOHN WILEY, Publisher and Importer, 
56 Wacker Street, New York. 
0G> In press, by the same author, “A Manual of Elementary 


Geometrical Drawing, involving three Dimensions.” With nume- 
rous plates. 1 vol.,12mo. Price, $1.25. 

















RECENT IMPORTANT WORKS. 
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Annual of Scientific Discovery for 18613 or, YEAR-Book or 
Facts 1n SCIENCE AND Art, exhibiting the most important Dis- 
coveries and Improvements in Mechanics, Useful Arts, Natural 
Philosophy, Chemistry, Astronomy, Meteorology, Zodlogy, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A.M. 12mo. Cloth, $1.25. (Just published.) 


No other single publication, American or foreign, presents such a mass 
of fresh, varied, interesting, and valuable information, adapted to the wants 
of persons in almost every walk of life ; and its acquisition has become a 
necessity to all who would acquaint themselves with the progress of discov- 
ery with each successive year. 


The Romance of Natural History. 
With numerous Elegant Illustrations. 
published.) 


By Philip Henry Gosse. 
12mo. Cloth, $1.25. (Just 


One of the most attractive issues of the season. Its charming descriptions 
and admirable illustrations are giving it a marked popularity. The first 
edition was exhausted in a few days. 


The Pulpit of the American Revolution 3 Or, The Political 
Sermons of the Period of 1776. With a HisroricaL InrRopuc- 
TION, Nores, and ILLustrAtions. By J. Wingate Thornton, A. M. 
12mo. Cloth, $1.25. (Just published.) 


‘¢ This work contains the sum and substance of the whole history of the 
American Revolution.”? 


The Puritans 3 or the Court, Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of ‘ Lessons at the Cross,’’ ete. In 38 vols. Vols. I. 
and Il. now ready. 8vo. Cloth, $2.50 per vol. 


This is a masterly work, by one of the most distinguished of living authors. 


Essays in Biography and Criticism. By Peter Bayne, M. A., 
Author of “ The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $ 1.25 each. 

“This is a book of rare literary excellence. Its analytical powers, its 


earnestness of purpose, and its wealth of language, are alike remarkable.” 
— Mrs. Sigourney. 


The Christian Lifes; Soctat anv INpiIvipuAL. 
Bayne, M. A. 12mo. Cloth, $1.25. 


** It is full of noble thought and brilliant illustration.”” — Hon. R. C. Win- 
throp. 


By Peter 


Thesaurus of English Words and Phrases; so classified 
and arranged as to facilitate the expression of ideas, and assist in 
literary composition. By Peter Mark Roget, late Secretary of the 
Royal Society, London, etc. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 
‘* A work of great utility. It will give a writer the word he wants, when 


that word is on the tip of his tongue, but altogether beyond his reach.’? — 
N. Y. Times. 


British Novelists and their Styles. Being a Critical Sketch 


of the History of British Prose Fiction. By David Masson, M. A., 
author of “ The Life and Times of John Milton,” ete., etc. 16mo. 
Cloth, 75 cents. 


* This book is a hearty, honest, and learned history of the British novel, — 








remarkable for its acute and philosophical criticism, and the classic purity 

and elegance of its style.” — Providence Journal, , | 

The Preacher and the King; or, Bourdaloue at the Court of 
Louis XIV. By L. F. Bungener. With a Likeness and Biographi- 
cal Sketch of the Author. 12mo. Cloth, $1.25. 


The Priest and the Huguenot ; or, Persecution in the Age of | 
Louis XV. By L. F. Bungener, Author of “ The Preacher and 
the King.” 2 vols. 12mo. Cloth, 


Plurality of Worlds. With an Introduction by Edward Hitch- 
cock, D. D., and a Supplementary Dialogue, in which the author’s 
reviewers are reviewed. 12mo. Cloth, $1. 

Xp The above works are worthy of special attention. Bungener is a 
writer of great originality and power; and * The Plurality of Worlds ” is 
one of the marked productions of modern times, 


GOULD & LINC 


2.25. 


Geographical Studies. Translated from the German of Carl 
Ritter. By Rev. W.L. Gage. With a Sketch of the Author’s Life 
and a Portrait. 12mo. Cloth,$1. (Ready in a few days.) 


This volume contains the grand generalizations of Ritter’s Erdkiinde, his 
Lectures on the relations of Geography and History, and important papers 
on Physical Geography. 


Mental agg a. og Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 


Prof. Park, of Andover, says: *‘ It is pistiNGuIsHeD for its clearness of style, 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it ” 

‘ Earnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 
valuable to the scholar.’? — D. H. Cocuran, Principal and Prof. of Moral and 
Intellectual Philosophy, State Normal School, Albany. 

This work has been extensively adopted as a text-book in Colleges and 
High Schools throughout the country. 


Moral Philosophy 3 Including Theoretical and Practical Ethics. 
By Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst College; Author of “ Mental Philosophy.” 
Royal 12mo. Cloth, $1.25. 


It is scientific in method and thorough in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


Lectures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Edinburgh. With 
Notes from original materials~and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 


This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, at 
six dollars, — half the price of the English edition. 


Lectures on Metaphysics. By Sir William Hamilton, Bart. 
Edited by Prof. H. L. Mansel, B. D., Oxford, and John Veitch, 
M. A., Edinburgh. Royal 8vo. Cloth, $3.00. 


Hamilton’s Lectures on Metaphysics have been received with eminent favor, 
and already adopted as a text-book in Harvard, Yale, Princeton, and other 
distinguished Colleges. 


Elements of Moral Science. 


By Francis Wayland, D. D., late 
President of Brown University. 


12mo. Cloth, $1.25. 


Elements of Political Economy. By Francis Wayland, D.D., 
12mo. Cloth, $1.25. 


The above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


The Elements of Geology 3 Adapted to Schools and Colleges. 
With numerous Illustrations. By J. R. Loomis, President of 
Lewisburg University, Pa. 12mo. Cloth, 75 cents. 

‘It is surpassed by no work before the American public.’ —M. B. ANDER- 
son, LL. D., President of Rochester University. 


Principles of Zoology 3 Touching the Structure, Development, 
Distribution, and Natural Arrangement of the Races or ANI- 
MALS, Living and Extinct; with numerous Illustrations. For the 
use of Schools and Colleges. Part I. CompARATIVE PHyYstoLoeGy. 
By Louis Agassiz and Augustus A. Gould. Revised edition. $1.00. 


The Earth and Mans Lectures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

Prof. Louis Agassiz, of Harvard University, says: ‘ It will not only render 
the study of Geography more attractive, but actually show it in its true 
light.” 


Hugh Miller’s Works. Seven volumes, uniform style, in an 
elegant box. Embossed Cloth, $8.25. 


OLN, BOSTON. 





























Teachers, pupils, and amateurs will find in 
peculiar advantages : — 


‘irst. The Scientific Treatise, embraced in Parts I., II., 
and III., is remarkable for its comprehensiveness, clear- 
ness, and brevity ; is divided into short paragraphs, suited 
to the learner’s convenience, and each paragraph, with the 
topic prefixed in capitals, is adapted to recitation and 
reviews. 

Second. The Flora comprehends a wider territory than 
that of any school Botany now in use, extending from the 
Atlantic to the Mississippi, and from the St. Lawrence to 
the Gulf of Mexico. 

Third The Flora comprehends not only our native, spon- 
taneous vegetation, but also one thousand species of cul- 


tivated plants, — almost our entire exotic flora, growing in! volume. 


PROFESSOR WOOD'S NEW BOTANY, 
; New Edition, Enlarged. 


the new Class-Book of Botany the following 


! the field, the garden, and the conservatory ; thus render- 


ing the study of Botany as practicable in the city as in the 
country. 
fourth. The descriptions of species are unusually full, 
graphic, and popular in style. 
Fifth. The Tables for analysis are far in advance of 
those in the former editions, both in simplicity and extent, 


| reaching now from the Grand Division to the Species, and 
| by their peculiar form adapted to class-exercise throughout 


the entire route; thus rendering the pursuit at once a 
vigorous discipline and an exciting amusement. 

Sirth. The entire course of the study is included in one 
Price $2.00. 


PusiisHep By A. S. BARNES & BURR, 


51 & 53 John Street, New York, 


Publishers of the National Series of Standard School Books. 
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ew French Book, 


JUST PUBLISHED. 


A New French Course. — Specimen-Pages of Pujol and Van Norman’s Com- 
plete French Class-Book, designed for Seminaries and Academies, 
also for Private Students. 


NEW YORK: A.S. 


eer 


After a careful examination of the specimen-pages of the 
new French course, by Messrs. Pujol and Van Norman, we 
feel justified in calling the attention of all teachers and 


students of French to this work as one promising to be of 


great importance. It is not always safe to judge before- 
hand of the value of a forthcoming work by a few specimen- 
pages ; but there is -o much excellency in these few pages, 
and so many proofs of a real improvement over former 
works of the kind, that we have no doubt whatever that 
the book will meet with a favorable reception, and an ex- 
tensive introduction as a text-book. The work will con- 
tain, inone volume, a complete system of theoretical and 
practical instruction. 1A 
theoretical and practical grammar, on a plan entirely new, 


It is divided into four parts: 


with exercises in both French and English, and a series of 


vocabularies, forming an adequate dictionary. 2. A com- 
plete and orderly development of French syntax, with ex- 
ercises in both French and English, and polite conversa- 


tions, illustrative of the idiomatical rules. 3 A new 





BARNES & BURR. 


a a a 


system of teaching French conversation. 4. Progressive 


lessons in translating, and selections from the French 
classics, which are headed with biographical sketches of 
the authors. An appendix of polite and commercial cor- 
respondence will complete the work. It is, of course, 
principally the first part of the book which will decide the 
usefulness of the work. ‘The specimens contained in the 


pamphlet strike us as decidedly superior to any other French 





book we are acquainted with. Some points which es- 
| pecially attracted our attention are: the brevity and clear- 
| ness of the grammatical rules ; the judicious selection of 
| the sentences for grammatical exercises ; the equal length 
| of the lessons; the skilful use made of different kinds of 
types in order to call the attention of the pupil to the rules 
of the lesson. Every page we have examined gives ample 
| evidence that the entire system Las been practically tried 
by the authors before writing it down. 
| that the book will be a model text-book, the peculiar 
features of which no teacher ought to omit to study. 


We are satisfied 





























A. 


Aecent Publications. 





TEACHERS OF VERMONT AND NEW ENGLAND, 


DO YOU WANT THE BEST BOOKS ? 


THEN SEND TO A. S. BARNES & BURR, 51 & 53 JOHN STREET, NEW YORK, 


FOR THEIR 


Rist of Valuable Ceet-Rooks. 


AMONG THEIR LAST ISSUES ARE: 


1. Professor Alphonso Wood’s New Edition 5. Mrs. Willard’s last Edition of her excel- 
of the Class-Book of Botany. lent History of the United States. 
Designed for all parts of the Union. The most 
thorough and accurate Text-Book ever issued | 
from the American press. 840 pages. Price, | 
$2.00. (The old Edition is still published, price g, Zachos's Analytic Elocution. 


This book is brought down to the John Brown 
raid. Price, 75 cents. 


$ 1.50.) 


2. Pujol & Van Norman’s complete French 

Class-Book. 

Embracing Grammar, Conversation, and Literature, 
with an adequate Dictionary, all in one volume. 
Price, $1.50. No French book extant will com- 
pare with this excellent treatise for giving a 
thorough and systematic knowledge of the French 
Language. 


3. Mansfield’s Political Manual. 


Being a complete View of the Theory and Practice 
of the General and State Governments of the 
United States, — adapted to the use of Colleges, 
Academies, and Schools. Price, 75 cents. This 
work is exacily suited to the times, when the 
people of the nation should understand the prin- 
ciples of the Government in which they live. 


4. Mrs. Willard’s School Astronomy and 


| sePsarsaetneteattarmeeteattactnatenttaets 


Being an Analysis of the Powers of the Voice, for the 
purpose of Expression in Speaking. Illustrated 
by copious examples, and marked by a system of 
Notation. By J. C. Zachos, A.M. Price, $1.00. 


% Peck’s Ganot’s Popular Physics. 


Being an Introductory Course of Natural Phi- 
losophy, with over 300 splendid Illustrations. 
Price, $1.00. 


BALTIMORE, January 28, 1861. 
Messrs. A. S. BARNES & BURR: 
Gentlemen, — Permit me to acknowledge the receipt of 
|a copy of “ Peck’s Ganot.” After an examination from 
| beginning to end, I do not hesitate to pronounce it one of 
| the best (if not the very best) Essays upon the subject, now 
before the public. I am delighted with it, and shall spare 
no pains to have it introduced wherever my influence may 
| be sufficient to accomplish so desirable an object. 
Very respectfully yours, 
R. N. WRIGHT, 
Principal of Central High School. 
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